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Machine for Grinding Punches and 
Dies. 


being always the same distance from the 
cutter spindle, the piece of work produced 


The engraving represents a machine for | must necessarily be of the samé profile as 
grinding punches and dies, such as are | the former. 


used in making bolts, rivets, screws and a | 
large variety of square or circular pieces. 


requiring one or more finished faces. 
It works equajly well on hard steel, 
chilled iron or softer metals. One of 
the heads carries a universal chuck for 
holding and revolving the pieces to 
be ground, and the other an emery 
wheel. Both of the heads run on a 
dove-tailed track and are fed in and out 
by a screw, making it so that convex, 
concave or flat faces can be well and 
quickly ground. A stop can be arrang- 
ed so that the work can be ground to 
any desired thickness, or several pieces 
ground to the same thickness. 

It is manufactured by the Springfield 
Glue and Emery Wheel Co., Spring- 
field, Mass. 
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In the Parkhurst profiling machine there is 
‘an auxiliary spindle used for cutting form- 
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Centre of Cutter Spindle ——> 








being as perfect, owing to any irregularities 
in the machine or models helng multi- 
plied. 

Formers can be cut by the regular cutter 
spindle, using the scriber and working to 
lines, the scriber being placed in the former 
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PROFILING MAOHINE. 


The Milling Machine—Its Construction | ers directly fromthe model. This is a val- 


and Uses. 





By Joun J. GRANT. 





uable adjunct to the machine, as by its use 
it is impossible to produce a former other- 
wise than correct. It is necessary in ma- 
chines not having this attachment to lay 


All machines that shape work in any | out and work the formerto shape by hand, or 


manner may properly be called pro. 
filing machines; therefore the above 
machine being the subject of this paper 
it is necessary to define the machines 
generally termed profiling or edging 
machines. It is a machine having one 
or more spindles hung in a perpendic- 
ular slide adjustable in each direc. 
tion, horizontally and‘ perpendicularly, 
with a table or platen for holding the 
work to be shaped; also a former to 
shape the work by, and a guide for 
the same, termed a former pin. 

The profiling machine is well known 
by manufacturcrs of firearms and all 
similar classes of work, but as there 
are thousands of young mechanics who 
have never seen a machine of this class, 
a careful study of the following paper 
may be of considerable value to them 
in after years. 

The uses of the profiling machine, 
like the universal milling machine, 
are legion; it is, however, seen to its 
best advantage in the manufacture of 
guns, pistols, and all classes of work 
requiring irregular shaped pieces made 
interchangeable. It is also invalu- 
able in doing a variety of straight 
work, cutting bevel slides where both 
sides of the bevel can be cut at one 
setting, routing out ‘under cuts,” 
milling the rims of balance wheels 
between the arms, and hundreds of 
other such operations. 

The machine generally used has 
two spindles, used respectively for 
roughing and finishing, although they 
are made with one and sometimes 
three or four spindles. In doing work 
on the profiling machine, as in the 
bridge milling machine, it is neces- 
sary, asa general thing, to use a former; 
straight work, however, can be done 





pin socket, and the model or marked tem- 
plet in the usual place of the former. 

The former spindle occupies the same po- 
sition to one of the spindles that the former 
pin does to the other, and is used to hold 
the former pin for the spindle nearest to it. 





Maouine For GrinpInG Ponoues AnD Digs. 


without, by having anadjustable stop on the | the fixture and former may be reversed, and | 


crosshead and bed of the machine. 


profiling, the former pin is held close to the 
former by means of the handles working 
the former pin 


the platen and spindle head ; 





dle. This way of producing the former, | 
although being cheaper than working them | 
out by hand, 





The spindles and slide are made to lift | previous average. 
the former cut with the regular cutter spin- above the work, to allow the work and | surance 


former to pass under the roughing or finish- 
| ing cutter as one or the other is not in use. 


has the disadvantage of not | At each side of the spindle slides and at- 


tached to the cross slides are adjustable 
stops for regulating the height of the cutters, 
also serving as locks to keep the spindles in 
position when cutting. 
To make a former with the Parkhurst de- 
vice the model is placed in the fixture made 
to hold the regular work, and the form- 
er pin and cutter transposed; that is, 
use the cutter in the former spindle 
and vice versa. The cutter should be 
of the same taper as the former pin 
to be used; the pin used in the cutter 
spindle, however, should be straight. 


The former should stand about the 
same height as the work from the 
platen, and both cutter and former pin 
should be as short as possible, to pre- 
vent springing and chattering. Form- 
ers may be made of cast-iron, and will 
wear and retain their shape for a long 
time, but for constant use, steel is 
preferable. They are made about 3” 
thick and 15° taper, as shown in the 
engraving. The former pin is of the 

same taper, and by adjusting it per- 
pendicularly, the cutter is brought nearer 
to or farther from the work, as will be seen 
by the dotted lines inthe cut. This ailows 
for the reduction in the size of the cutter by 





grinding. 

A long experience is required to 
profile each and every piece to exact- 
ly the same size, as the spring of the 
cutter and pin, as well as loose joints 
in the machine, all tend to variation. 
It is necessary to have as little ‘‘ back- 
lash” as possible to prevent the cutter 
from jumping into the work. 


A set of pins varying in size from 
4” at the apex of the small one to 1}” 
at the base of the large one will be 
found very convenient, and if made 
when the machine is first set up will do 
away with the vexation of having to 
stop work in the middle of a job and 
make extra pins, when cutters wear too 
small to allow of adjustment by one 
size pin. 

For profiling the outside of work an 
outside former is used, and for inside, 
or where a seat is made for another 
piece to fit into, an inside former is 
necessary. As in the bridge milling 
machine, the former pin and cutters 
must each be of a smaller radius 
than the piece to be milled. - When 
milling common edges, a shank cutter 
of about 3” diameter is generally used, 
but to produce a sbape other than a 
square edge on a piece, a cutter of the 
same profile as the work is necessary. 

The platen of the profiling machine 
is prepared for the fixture and former 
by face milling, which is dcne by an 
end mill in one of the spindles and the 
entire surface dressed off, thereby 
insuring a perfect seat for fixture and 
former. 
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It is said that the destruction of 
property by fire in this country 
during the past six months has 
been four times greater than the 
This is moving in- 
companies to investigate the 
cause. The companies are said to be 
making no money under present condi- 
tions. 
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Boston Model of Shipman Engine. 





These engines are made for small and 
moderate power, using kerosene oil for fuel. 
The fuel and water supply are automatic, 
and the speed of engine is controlled by an 
automatic governor. In starting the fire 
with no steam in the boiler, the air pump, 
the handle of which is shown at 22, is used; 
by this air pressure is maintained in the 
boiler, this air being used with the oil. As 
soon as a few pounds of steam press- 
ure is raised, then the use of the air- 
pump is discontinued, steam being used in- 
stead of air. The steam and oil are united 
in the atomizer, 12, from which they pass 
to the fire box. The diaphragm, shown at 
15, automatically controls the fire accord- 
ing to the steam pressure, a spring and 
regulating screw providing means for any 
desired pressure below that at which the 
Safety valve is adjusted to blow off. As 


being filled with asbestos. There are two 
furnaces to the boiler, each fitted with 
flame deflector and separator. The steam 
dryer and separator are shown at 7; from 
this steam is taken to the engine, and also to 
the diaphragm. 

A separate view of the engine is shown 
on page 3. From this it will be seen that 
the engine has the same means of adjust- 
ment that engines of large size would have. 
and we are assured the same care is taken 
in the selection of material and workman- 
ship. 

An advantage claimed for these engines is 
lack of dust and dirt; automatic regula- 
tion of fire, to the extent of putting it out 
and re-lighting it if required, and auto- 
matic water supply. It takes but a few 
minutes to raise steam, and if power is re- 
quired only for a short time there is no 
waste of fuel after the engine is 





stopped. Every part being made by 











present day than anything I had previously 
seen in England. It was calculated to 
turn cylinders of 4 feet diameter, which at 
the time it was built was thought to be the 
largest that would be required, but on one 
occasion the heads had been raised to take 
in a still greater diameter, and a larger size 
lathe was then being constructed. 

I had seen in Manchester many efforts at 
tools to produce uniformity in various parts 
of cotton spinning machinery, but nothing 
to compare with the tools Mr. Donkin had 
constructed to obtain that end in the heavier 
machinery for paper mills. His screw bolts 
were mostly lathe chased, the nuts tapped 
in the usual way by hand, but afterwards 
screwed on mandrels and lathe faced. 
Hexagonal nuts and heads of collar bolts 
were reduced to standard size and finished 
by milling with double cutters. As we 
were going through the shops, a clerk 





handed Mr. Donkin a letter that had been 








the pressure of steam rises in the boiler to 
the point at which the diaphragm has been 
set'to close, say 100 pounds, the diaphragm 
is gradually raised, carrying with it a valve 
which cuts off the passage of steam to the 
atomizers, and thus reduces the fuel supply. 
When the pressure reaches 100 pounds the 
valve entirely cuts off the supply of steam 
to the atomizers. When the pressure falls 
below 100 pounds the valve is released, the 
steam again passes through the atomizers, 
carrying the oil, which is again ignited by 
the torches burning at the side of the atom- 
izers. The water supply is automatically 
controlled by means of the float shown at 
27, which connects with the feed pump by 
means clearly represented. An exhaust 
steam heater, 39, heats the water before it 
enters the boiler. 

The boiler is jacketted to prevent radia- 
tion the jacket consisting of an outer and 





an inner shell of iron, the space between 





in sending workmen with tools to make 
repairs. He has fortunately given in his 
letter a full detailed description of damage 
done, hoping that by so doing ] would, in a 
measure, be prepared and that he would 
not be obliged to have his mill shut down 
for more than three or four days.” He then 
added that in the short time he had left me 
he had dispatched a competent workman 
with duplicates of all the broken parts, and 
that by midnight he had no doubt the 
machine would be in running order. He 
spoke of having for years made a study of 
the practicability of making all parts of his 
machines of uniform size and shape, and 
having the work systematically done to rule 
by templets and fixed gauges. The key 
seats in light shafting were milled, but for 
heavy shafting and gearing the cold chisel 
and file were still doing the work. 

At the noon hour, when the machinery 





stopped, I was taken into the storeroom, in 





THE SHIPMAN AUTOMATIO ENGINE. 


duplication, repairs are quickly furnished 
if required. 

By slight alterations these engines are 
used for small yachts. 

The engine shown is known as the new 
Boston model, and is made by the Shipman 
Engine Company, Boston, Mass. 
<> 
Early Engineering Reminiscences. 
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THIRTY-THIRD PAPER. 

On going to the shops the following morn- 
ing I found Mr. Donkin in his office, but 
still far from well, yet he went with me 
through the shops; he took great pride in 
showing and explaining his great engine 
lathe for turning the drying cylinders. It 
certainly, for solidity and fine workman- 





ship, came nearer to the lathes of the 


brought in haste by a special messenger; he 
glanced over it, asked me to excuse him 
for a short time, calling on the room fore- 
man to show me around during his absence. 
Then I noticed that, as at Manchester, the 
grindstone and lap wheel were much used in 
finishing work, but the planing machine 
then being introduced was destined soon to 
take their place. 

Mr. Donkin soon returned with the open 
letter in his hand, and said to me, ‘‘ Here is 
a case in point, showing the value and im- 
portance of, as far as practicable, making all 
parts of! machinery interchangeable. Mr. 
~—— has met with a serious accident to his 
Fourdrinier machine. The carelessness of 
an attendant allowing a tool to slip from 
his hand caused a break, that before the 
machine could be stopped was carried for- 
ward, doing serious damage to other parts 
of the machine; a messenger with a con- 





veyance and the request that I lose no time 


which were arranged all the various parts 
of the Fourdrinier machine, with the excep- 
tion of the frames, press rolls and drying 
cylinders. It was from this room that the 
ready-made duplicates to replace the broken 
parts had been sent. 

1 would here note that 54 years ago this 
was the first instance I had seen where 
making the component parts of machinery 
interchangeable had been reduced to an 
absolute system, that is now so universally 
practiced by all first-class machinists. 

From the storeroom we returned to the 
office, and soon Mr. Ibotsen came in, andon 
being introduced it was evident that he had 


been prepared by letter for the business in+ 


hand. He was not long in coming to Mr. 
Donkin’s views as to the importance of 
securing and controlling the right of our 
pulp dresser, but there was an obstacle in 
the way; a mill in Kent was running on the 
fine tinted papers for the bristol boards, then 
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being extensively used by Dobbs, and the 
firm of Delarue & Co. for their beautifully 
embossed boards or cards, which at that 
time was the fashion’s rage. These deli- 
cately tinted papers were entirely free from 
knots and imperfections, and Mr. Ibotsen had 
learned that the proprietor of the mill 
claimed to have invented and had in use a 
pulp screen or dresser greatly superior and 
less costly than his. If this was the case 
there would be no use in securing further 
rights. He had been trying to learn the na- 
ture of the invention, but so far unsuccess- 
fully, but what little he had learned had 
inclined him to believe it was an infringe- 
ment on his patent working secretly to avoid 
payment for the right. Dr. Donkin con- 
curred in this view. He had built the 
Fourdrinier and other machinery for the 
mill, and had recently sent workmen to 
make some changesin gearing, who had not 
been permitted to go into the machine 
room. The owner of the mill was not re- 
markable for courtesy or refinement, and at 
other times was rather crusty, and still Mr. 
Donkin thought if I would be willing to go 
to the mill with a letter of introduction from 
Mr. Delarue, who was the principal con- 
sumer of his paper, stating that I was an 
American traveler curious to see the man- 
ufactories of the country, that I had seen 
their embossing presses at work (I had been 
introduced to both Dobbs and Delarue by 
W. H. Burgess, then the landscape painter 
to the king, and I had found them most 
courteous gentlemen who had freely shown 
me their presses in operation) Mr. Donkin 
thought with such a letter I would be treated 
with civility and probably be shown through 
the mill. In that case a mere passing glance 
would be sufficient to tell whether the pulp 
dresser was an infringement on Ibotsen or 
not. If I would consent to go Mr. Donkin 
would procure the letter from Mr. Delarue; 
there could be no harm in that, but I must 
consider the matter. I accompanied Mr. 
Ibotsen home, arriving there after dark. 
During the evening, as the mill was running 
day and night, he proposed going through it 
to see some of hisimprovements. Half stock 
at that time was bleached by the direct ac- 
tion of chlorine gas in chambers or chests 
in which Mr. Ibotsen had made some ar- 
rangements of the slat shelves on which the 
half stock was placed to facilitate the hand- 
ling, and to keep it so separated as to insure 
the equalization of the gas on all portions. 
By his arrangement he had shortened time 
required, saved gas and consequently ex- 
pense. These chambers were arranged on 
both sides of a railway passage, and as we 
- were walking through, he told his manager 
to open the chamber that the gas had been 
longest cut off from, to show the condi- 
tion of the stock and the mner construc- 
tion of the chamber. The manager pointed 
out a chamber, but at the same time cau- 
tioned against opening it before morning, or 
at any rate to give it two or three more 
hours; but Mr. Ibotsen raised the latch and 
as the sliding door fell, the heavy gas-like 
water poured on us. I was suffering the 
latter stage of full catarrh now known as 
hay fever, and the effect of inhaling the 
chlorine gas was so suffocating that it came 
near ending me. I was carried into the 
open air and pretty roughly handled to re- 
store respiration. The dose was,a heavy 
one, and both Mr. Ibotsen and the manager 
suffered from it. The next morning the 
latter told me he had walked his room all 
night sipping new milk, hissovereign remedy. 
I then learned that to prevent such accidents 
on opening the chests, in cases that the gas 
had not been entirely expended or neutralized 
in the bleaching process, a trough opening in- 
to the outer air with gates or valves was pro- 
vided for each chest, and these were usually 
opened some time before dropping the doors 
to discharge the stock fromthe chests. This 
unfortunately had not been done, and we 
suffered in consequence. Mr. Ibotsen pro- 
posed connecting all these openings with a 
box trough and exhaust pan; I suggested 
instead, carrying the box trough at an acute 
angle into the water of the tail race, with its 
lower end cut to the angle at which it en- 
tered the water that I believed the suction 








of the rushing water, aided by the strong 
affinity of chlorine for the hydrogen of the 
water, wquid rapidly exhaust any chamber 
opened to it. I had the satisfaction long 
after of learning that this had been success- 
fully adopted. 

On returning to London I found the 
letter from Mr. Delarue, and I took the 
evening stage coach for Maidstone, Kent. 
The following morning proving pleasant, 
I walked out to the mill to deliver my 
letter and try my luck. The external ap- 
pearance of the mill was rather forbidding ; 
the windows of the main mill were small 
and high from the ground; the mill yard 
had one side protected by the mill, the 
other three by a high brick wall. The only 
entrance to it was by a high arched gate- 
way, with a small door in one of the folds. 
The extrance to the mill was through an 
entry passing the office, with windows and 
glass doors so arranged that no one could 
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this feeling did not last long. The master 
sat at a desk that appeared to be covered 
with a confused mass of papers. He was a 
short, thick-set, shock-headed man, with a 
face disproportionately large for his head. 
As he turned from his desk, he evidently 
took my dimensions from head to foot. 
There was that kind of forced smile on his 
face that seemed to ask: ‘‘ Have you come 
to order paper?” but not a word spoken. 
I handed him my letter of introduction, 
which he opened, holding it in his left 
hand, alternately reading a few words and 
scanning me. As he read on his brows con- 
tracted, his flabby cheeks became taut, 
the muscles at the corners of his mouth 
twitched ; his shock-head rocked from side 
to side, his right arm jerked with a kind of 
pawing motion, calling forcibly to mind a 
bull lashing himself into a dangerous rage. 
Suddenly with a blow of the fist of his right 
hand, he crushed the letter into the palm of 
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Tue SHIPMAN ENGINE.—SEE PaGeE 2. 


pass in or out without being seen. The 
mill race flanked one side of the mill, pass: 
ing the long one-story building in the rear, 
which the steam from its ventilators showed 
to be the machine room. This moat-like 
mill race—small windows and high yard 
wall—gave the appearance of a fortified 
place, or jail. It was hard to realize it was 
a paper mill, so unlike our light, airy mills. 
In front of the mill was hitched a horse, at- 
tached to a rather dilapidated gig; in the 
door-way stood a man who might be a 
stable boy watching the horse, or a sentinel 
guarding the entrance. Of this man I 
inquired where I could find the master. 
With his thumb over his shoulder he 
pointed towards the office. In an outer 
one were two clerks; one of them, in reply 
to a similar inquiry, answered as the man 
at the door had, by a thumb pointed to a 
kind of inner office or box. I began to feel 
as if I was in a deaf and dumb asylum, but 





his left, and burst forth: ‘‘ What does 
Delarue mean by writing this to me, if-he 
did write it? He knows as well as any man 
that I never admit strangers to my mill. 
I’ve told him so a hundred times, and now 
to send here and expect me to show my mill 
to (something that sounded like) a d——d 
Yankee.” In spiie of disappointment, the 
disposition to laugh outright at the im- 
potent passion the man had lashed himself 
into was almost irrepressible. I stood a 
moment in hopes the froth and scum would 
boil over, but, seeing no indication, I said 
that if I had been made aware of his rules 
and regulations I should not have intruded; 
that I had visited many manufactories, 
and heretofore had met with courtesy. I 
then added that on the way to his mill I 
had noticed crowds of people in hop fields, 
which was something new to me, and if I 
could venture, without danger of being ex- 
pelled or arrested for trespass, I should 


like to learn something of the management 
of a hop crop. He said, ‘‘ You can go 
where you like, so it is outside of this mill, 
and the sooner you are off the better.” 
On this, as we say here in the West, I 
sloped. AsI walked into the nearest hop 
field I tried to make excuses for the man’s 
rudeness and insolence, it being the first 
case of the kind I had met with in England. 
I had learned that the man had worked up 
from a hand in a paper mill to become a 
proprietor of a mill, mainly through his 
skill in making with uniformity the beauti- 
ful neutral tinted papers then the rage for 
the kind of work turned out by Dobbs and 
the Delarues. I had understood that this 
portion of the work was always done by 
himself, not communicating his secrets to 
any one of his employees; this would 
account for his exclusiveness—the dread of 
interlopers—but was no excuse for hig,in- — 
solence. 

Looking back towards the mill, I saw 
him get into the gig, and drive off towards 
Maidstone, venting his passion through his 
whip on his horse, that he was urging on at 
a furious rate. The question with myself 
was how far I would be justified in surrep- 
titiously obtaining the information I was in 
search of. By my understanding with Mr. 
Ibotsen, if I found the pulp dresser was 
anything likely to supplant his and my 
father’s, nothing further was to be done; 
but if Crusty’s (as I must now call him) 
was an infringement on Ibotsen that could 
legally be enjoined and damages recovered, 
then our trade was to be consummated. By 
it, Ibotsen was to pay all expenses of se- 
curing a patent, as introducer, or to sup- 
press my father’s, at his option, to pay 
£200—+£50 cash, the remainder in royalties 
as the machines were introduced, whether 
under the Ibotsen patent or my father’s 
plan. I felt that by spending a few days at 
Maidstone I could make the acquaintance 
of some of the operatives in the machine 
room, and by a little money in a social way 
get at the secret of the pulp dresser. Such 
a thought would not have been entertained 
for a moment had I been treated with com- 
mon civility in being refused admittance. 
While studying on this, I again chanced to 
look towards the mill, and saw a plank 
thrown from a window of the machine 
room across the mill race, and a man, with 
the conventional paper-maker’s square cap 
on his head, cross on the plank, and quickly 
run toa cottage near by. I hurried to inter- 
cept him as he would return, and was just 
in time to meet him as he came out of the 
cottage. Pointing to the mill, I asked him 
if he could tell me what that building was. 
‘A paper mill.” I then asked, ‘‘ Do they 
make the long paper in sheets, as they do 
in America?” ‘‘ Do you be an American ?” 
“Yes.” ‘*Did you ever happen to see 
John Hanlon? He is a paper maker, and he 
says in his letter that he works for Mr. 
Robinson, near Philadelphia.” ‘No, I 
have never met him; but I know Mr. Rob- 
inson.” I said I had often seen them mak- 
ing sheets of paper in his mill. I took out 
my memorandum book, asked the man his 
name, and offered to carry any message to 
his friend Hanlon, through Mr. Robinson, 
whom I should certainly see on my return 
to America. This opened the flood-gates, 
and had there been time, and I inclined, to 
listen, I should have had a whole family 
genealogy, as well as that of the Hanlons, 
and how the man was saving every penny 
he could, and what he had laid by to take 
him and family to America. When I gota 
chance to get in a word, I asked if he could 
tell me how long paper was made, and how 
the sheets were united so we could not dis- 
cover the joints. ‘‘ Why, bless you! they 
don’t make sheets on paper moulds at all; it 
is just a long wire web, sewed together at the 
ends; and it goes over rollers right along, 
and the stuff runs onto it, and it shakes 
both ways, just like the mould; and it goes 
along, and the pulp is pressed on the felt 
by rollers; and so on it goes to the steam 
drying cylinders, and comes out paper—dry 
paper.” ‘‘ How very curious! I should like 
so much to see it.” He said, ‘‘ I would like 





to show it to you; and then you could tell 
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John you had seen the machine I am boss 
of. But it would be all my place is worth, 
if the master found me out. He won’t let 
anybody see anything in his mill He is 
afraid they will steal his secrets. And to- 
day he is on the rampage; he has been 
cursing me, just because the color of the 
paper is a shade lighter than he intended, 
and I said it was not in the color he had put 
in, but in the new bleach he was trying ; and 
the master don’t like anyone to know any- 
thing but himself.” We were by this time at 
the plank over the race, and I noticed how 
nervously the man was watching the turns 
of the Maidstone road; and I must confess 
to doing so myself. 

I thanked him for the information he 


had given as to how long p2sper was made. | 316. PRACTICAL APPLICATION OF PROBLEM 37. 


I handed him a half dollar, telling him it 
was an American coin, given as a re- 
membrancer of the American, who would 
certainly tell Hanlon that his friend;was 
saving up to go to America. ° I then asked 
him if he had time to begin at the begin- 
ning: and again tell me how the long?paper 
was made; that I had been; greatlyjin- 
terested in what he had told me, and I 
should like to know if they sifted the rags 
after they were ground, like! flour gwas 
sifted in the corn mills? Instead of answer- 
ing, he asked if I could walk that plank—it 
was not strong enough;to carry two, or he 
could steady me. He had three men and 
four girls in his room. There , was), no 
danger of their telling on him, for,he was 
their boss, and they ,all; hated,the master 
like poison; but I couldjnot®stop over a 
minute or two, as the master might come 
back sooner than usual. He tripped over 
the plank, and I followed, feeling almost as 
- guilty as if committing a burglary. We 
walked by the dryers and machine to the 
vat where the pulp dresser was working. 
The man, paper maker like, took up a 
handful of the dilute pulp, squeezed the 
water out of it, and handed it to me. Idid 
the same, taking care that it was from the 
knot receptacle, for future examination. 
Having seen all I wanted, I was in haste 
to get out, hurried on a short cut through 
a hop field, and came out through a hedge- 
gate on to the public road about a quarter 
ofa mile from the mill, just 
as Crusty passed on his return. 
The pulp dresser was a decid- 
ed infringement on _ Ibotsen’s 
patent, differing in being circular 
with annular slits, instead of rect- 
angular with bers and straight 
slits. The screening was done 
by the same up and down jog- 
ging motion precisely by the 
same means as Ibotsen’s; but 
it had in addition what was in- 
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world is indebted for the perfecting of the 
crude ideas of Robert and Didot, and pro- 
ducing the self-acting endless web paper 
machine in such perfection by the year 
1832, that in the 54 subsequent years no 
essential changes have been made, and now 
the great bulk of the paper of the world is 
produced on machines substantially as they 
came from his brain and hands at that 
early period. 








Practical Drawing. 





By J. G. A. Meyer. 





THIRTY-FIRST PAPER. 





Problem 38. 





Let Fig. 222 represent a vertical projec- | 





line representing the edge coinciding with 
the line ac, Fig. 222. 

In unfolding the sides of this box we first 
find the development of its outer surfaces. 

Now, according to the given dimensions, 
the outside of the box is 4 feet 6 inches 
square, and consequently the length of the 
development of the outer surface from ¢, 
to c;, Fig. 224, must be equal to four times 
the width of the outer surface of one side 
of the box. Therefore, draw a horizontal 
line cz ¢ 5, Fig. 224, and make the length 
from ¢c, to ¢, equal to 4x4’ 6’ = 18 feet. 
Divide the line cy ¢, into four equal parts ; 
through the points of division dy d, ¢,, also 
through the ends cs andc,, draw lines per- 
pendicular to the line cg ¢;. Make the 
lengths of the lines cg és, ¢, @ and ¢; ¢, 
equal to the length of the line a c, Fig. 222; 





also make _ the 
lengths of the lines 
d,; fs and d, bs, in 
Fig. 224, equal to 
the length of the 


ds line d 6, Fig. 222. 
ae Join the points eé; 
si Js by G and e, by 

ae straight lines as 

shown, then the 
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surface bounded by 
these lines, and also 
the lines es ¢g, é, 
Cs, Cy Cs, will be the 
development of the 
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jurious instead of beneficial— c 
an automatically revolving 


wiper to clean the surface of k—- 


the screen and carry the knots 
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Fig. 229 | 


«Nese meinen ae” 


outer surface of the 
sides of the box. 
So far the con- 
struction is similar 
to that shown in 
Fig. 191, and the 
reasoning given in 
Prob. 37 is also ap 
plicable in this case. 


d, In a similar man- 


ner the develop- 
ment of the inner 
C5 surface of the box 
as shownin Fig. 225 
is obtained. But 
it should be re- 
membered that, 
since the width of 





each inner surface 
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into a receptacle, from which 
they were taken back to the 
beating engine to be reground. 
This constant brushing made 
rolls of pulp and pressed fibers 
into the slits, clogging the screen 








follows that in the unfolding of the sides, 
Fig. 224, these surfaces must also be termi- 
nated at the bottom by one straight line c, 
¢,. Hence, to combine the outer and inner 
surface in one view, we proceed as follows: 

From the point c, (Fig. 224) on the line 
C, ¢, lay off a point 7,, the distance between 
these points must be equal to the thickness 
of the sides, namely, 8 inches, also 8 inches. 
from the point d, lay off on the line cy c; 
a point x; through the points 7; and k, 
draw the vertical lines 7; /; and ky msg, ter- 
minating in the line e; 73, then will the sur- 
face iz kz ly my be equal tod; kz & mg, in Fig. 
225. Ina similar manner the surface k, 7, 
hs 93, Fig. 224, is drawn in position. On 
the line c, c, lay off a point %, eight inches 
from dz; also on the same line lay off a 
point A, eight inches from d,; through the 
points k, and k, draw the vertical lines %, 
m, and k, hg, and make the lengths of these 
lines measured from the line cz ¢; equal to 
that of kh in Fig. 222. Join the points m, 
and hg by a straight line; also join the 
points f; and m,, b, and /s by straight lines. 
The rectangular surface m, hz k; k, will be 
equal to, and represent the same surface as 
mg hy kz k,, in Fig. 225. Ina similar man- 
ner draw the rectangular surface g, 7, 1, ¢;, 
the height of this surface, that is from 7, on 
the line c, c, to g, must of course be 
equal to the height ¢ g in Fig. 222. The sur- 
face g, i, 1, i;. Fig. 224, will then be equal 
to gz t4 l4 is, Fig. 225, and will complete the 
representation of the sides of the box as 
they will appear when they are unfolded. 
The lines f, m4, bg hg, 45 g, and e, J, repre- 
sent the lines or joints fm, b, h., a. g, and 
el, Fig. 223. Practically speaking, Fig. 224 
represents the development of a_ surface 
in which the thickness of the surface has 
been taken into account. 

Directions.—In the space marked Prob. 
38,. draw to a scale of } of an inch to a foot 
the two views of a box having the dimen- 
sions given in the illustration. Then show 
the appearance of the sides of the box, 
when these have been unfolded, as repre- 
sented in Fig. 224. The development of 
the inner surface (Fig. 225) need not be 
shown. Our object in giving Fig. 225 was 
simply to make our explanation as plain as 





possible. 


Problem 39. 

317. Ir IS REQUIRED TO PROJECT 
OR MAKE A DRAWING OF A 
TRUNCATED PRISM OF GIVEN 
DIMENSIONS. THE FACE OR 
SIDE d, ¢, (Fic. 227) or THE 
PRISM MUST MAKE AN ANGLE 
WITH THE VERTICAL PLANE OF 
PROJECTION, EQUAL TO THE 
GIVEN ANGLE A, Fic. 230. Its 
LOWER BASE IS SQUARE AND 
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and requiring more frequent 
cleaning than the Ibotsen. 

I returned to London the 
same evening. Mr. Dorkin was 
much amused at my descrip- 
tion of my interview with Crusty, and | 
gratified at the result of the venture. The 
arrangement that had mainly been made by 
his intervention with Ibotsen was carried 
out. After my return home | learned that 
the information gained, and the sketch I 
made showing the infringement, had enabled 
such a presentation to be made that legal | 
proceedings were avoided by Mr. Donkin | 
replacing the machine I had seen with an 
Ibotsen. 

During about a, week that I remained in 
London, I had several very pleasant inter- 
views with Mr. Donkin, all strengthening 
the opinion I have previously expressed, 
that he was the most advanced mechanical 
engineer of the time, and it is to his invent- 
ive ability, zeal and persistent application 
through a period of over 30 years, that the 
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tion (or elevation) and Fig. 223 a horizontal | 
projection (or plan) of a square box whose 
dimensions are given in the figures: it is re- 
quired to develop its outer and inner sur- 
faces as shown in Fig. 224, or practically it 
is required to unfold the sides of the box. 

The length of a side of the outer square 
in Fig. 223, as a, b, or a, e will represent 
the width of the outer surface; the length 
of a side of the inner square, as g, hy or g., / 


|will represent the width of the inner sur- 


ke ig is 


is equal to 3 feet 2 inches, it 
lows that the distance between the points 
i, and &, or k&, and &, etc., must be equal to 
3 feet 2 inches; making the length of the 
line 7, ¢; equal to 12 feet 8 inches. The 
lengths of the lines 7, 2,, 7, gg, ¢; 744 must be 
equal to the length of the dotted lines? g 
(Fig. 222) and the lengths of the lines k, m,, 
k,h, must be equal to that of the dotted 
line k h, Fig. 222. But in unfolding the 
side of the box we see the outline of the 


faces. The lengths of the lines ac, bd, Fig. | outer surfaces, and also the inner surfaces 


222, will represent the height of the outer 
surfaces, and the dotted lines g ¢ and hk 


face. 





PARALLEL TO THE ‘HORIZONTAL 
PLANE OF PROJECTION. Its Up- 
PER SURFACE a c, Fie. 226. 1s 
A PLANE, PERPENDICULAR TO 
THE VERTICAL PLANE OF PRO- 
JECTION, AND OBLIQUE TO THE 
HORIZONTAL PLANE OF PRO- 
JECTION, AS SHOWN. Ir is 
ALSO REQUIRED TO DEVELOP 
THE BOUNDING SURFACES OF 
THIS TRUNCATED PRISM. 
In this case we must first ob- 
tain the horizontal projection. 
« Fig. 227. Draw any horizon- 
tal line, 7%. From any point d, 


fol-|on this line as a center, and with any 


radius, draw an arc, 7m. From the 
vertex © of the given angle (Fig. 
230) as a center, and with the same radius, 
draw an arc /, m,, terminating in the sides 
of the angle at the points 7, and nt,. Make 


and through the points d, and m draw a 
straight line, d, ¢,, then will the angle 
ld, c, be equal to the given angle A. 
Art. 111.) 

| Since the base of the prism is to be four 


(see 





of the sides; therefore in order to show cor-'| inches square, lay off on the line d, c¢, a 


rectly the appearance of the sides of the box.| point ¢,; the distance from the point @, to 
will represent the height of the inner sur-| when they are unfolded we must combine | the point ¢, must be equal to four inches. 
| the development of the outer and inner sur- | Through the point d, draw a line d, @,, per- 
Let us assume that the development or | faces in one view. Since both the outerand | pendicular to the line d,c¢,. To do this, 
unfolding is to commence at the edge repre- | inner surfaces are terminated at the lower | use the T and set square in a manner simi- 


sented by the point ¢ in Fig 223, and by the | end of the box by one horizontal plane, it lar to that shownin Fig. 71, and explained 


the arc 1m (Fig. 227) equal to the 2, m,; 
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in article 107. On the line dy a lay off a 
point a,; the distance between the points 
d, and @, must be equal to four inches. 
Through the point a, draw a line parallel to 
d, ¢,; also through the point c, draw a line 
parallel tod, a,, and cutting the line a, d, 
at the point 4,, thus completing the square 
@, by Cg dg, which will be the horizontal 
projection of the truncated prism. In draw- 
ing the lines a, 6, and bd, cy parallel to the 
other two sides of the square, use the ¥ 
and set square ina manner similar to tha 
shown in Fig. 80, and explained in Art. 113, 
draftsmen’s method. 

Fig. 226. To obtain the vertical projec- 
tion. At any convenient distance above 
the point d, (Fig. 227) draw a horizontal 
line ¢ h; in drawing this line use the T 
square as shown in Fig. 47, and explained in 
Art. 79. Through the points a,, d,, c,, and 
d,, draw vertical lines, or, in other words, 
draw lines perpendicular to the line e h, and 
let these vertical lines extend considerably 
above the line ¢e /, and intersecting the same 
line at the points e, f,gandh. According to 
the given dimensions the height of the edge 
éa@must belinch; hence, on the line e a lay 
off a point @ at a distance of 1 inch frome ; 
the height of the edge” e must be 54 inches, 
therefore, lay off on the line’” ea point c at 
a distance of 5} inches from A. Join the 
points a@ and ¢ by a straight line, which will 
complete the vertical projection. The line 
a ¢ represents the upper surface of the 
truncated prism, and since this surface is 
represented by one line, it must be a sur- 
face which is perpendicular to the vertical 
plane of projection. This surface also 
limits the length of the lines df and dg, 
which represent the other two of the four 
lateral edges of the prism. 


318. DEVELOPMENT OF THE LATERAL FACES 
OF THE TRUNCATED PRISM. FIG. 228. 


Draw the horizontal line eg e,. Now, 
since the width of a lateral face or side is 
equal to 4 inches, and since there are four 
faces, it follows that the length of the cz ¢, 
must be made equal to 16inches. Divide 
the line ¢,; ¢, into four equal parts, and 
through the points of division gz, hz, fz, and 
also through the points /; and e, draw lines 
perpendicular to the line c,; c,. Let us 
assume that the development or unfolding 
is to commence at the edge represented by 
the point a, in Fig. 227, and the line a ein 
Fig. 226. Make the length of the perpen- 
dicular line ¢; a,, Fig. 228, equal to a e, 
Fig. 226; gs 5, equal to g 6, hg c, equal to 
he, fg d@, equal to fd, and e, a, equal to 


ea. Join the points a,, 64, ¢,, d, and a, by]. 


straight lines; then the surface bounded by 
these lines, and the lines és ¢4, @g @, €4 
will be the development of the lateral faces 
of the truncated prism. 

319. To find the true form of the upper 
surface ac, in Fig. 226. Through the points 
a, b, ¢, dg, Fig. 227, draw horizontal lines 
of indefinite lengths towards the right. On 
the line a, 0 choose a point a, at a conven- 
ient distance from the horizontal projection; 
from the point a, on the line a, o lay off a 
point 0, the distance between the points a, 
and o must be equal to the length of the 
line ac (Fig. 226). Through the point 0 
draw a line perpendicular to a, 0, and cut- 
ting the line ¢, ¢, at the pointc,; on the 
line c, ¢c, lay off towards c, a point p; the 
distance between the points c, and p must 
be equal to distance between the points c 
and 4 (Fig. 226) measured on the line ac; 
through the point p draw a line perpendicu- 
lar to the line ¢, c,, and cutting the line 5, 
5, at the point 4,. From the point a, lay 
off on the line a, 0 towards 0a point 7; the 
distance between the points a, and 7 must 
be equal to the distance between the points 
a and d measured on the line a ¢ (Fig. 226); 
through the point 7 draw a line perpendicu- 
lar to the line a, 0, and cutting the line d, 
d, at the point d,. Join the points a, and 
d,, d, and ¢,, ¢, and b,, a, and 4, ‘by 
straight lines; these lines will be the bound- 
ing lines of the upper surface, or, in other 
words, the parallelogram a, 6, c, d,. Fig. 
229, will represent the true form of the 
upper surface, which is also represented by 
the line ac in Fig. 226. 


The principles connected with this con- 
struction will be given in our next paper. 

Directions.—In the upper right hand corner 
of the space marked Prob. 39 draw any 
angle, as shown in Fig. 280, and assume 
this angle to be the given angle. Then 
draw in the same space to a three inch scale, 
the horizontal and vertical projection of a 
truncated prism having the same dimen- 
sions as given by the figures in the illustra- 
tion; also work ‘out the developments, as 
shown in Figs. 228 and 229, and place these 
views in about the same order as shown. 
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P. R. R. Repair Shops at Altoona, Pa. 





In passing through the P. R. R. repair 
shops at Altoona, Pa., the cleanliness of the 
shops, and the order kept, cannot fail to 
attract at once the visitor's attention. 

The arrangement of tools, and the kind of 
tools, is such as will enable the management 
to turn out excellent engines, in a compara- 
tively short time. The amount of work 
done last year will, we believe, sustain the 
assertion. Last year one hundred and 
twenty-four new engines were built in these 
shops. Among these engines were twenty- 
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Hangers for Truck Centers. 





When swing centers are used for locomo- 
tive trucks, it is the usual practice to sus- 
pend these swing centers by four wrought- 
iron hangers, two at each end, as shown at 
aa,@ig. 4. These hangers generally swing 
on a bolt 4, passing through both transverse 
bars dd; the lower end of these hangers 
sometimes work on one bolt passing through 
the center casting C, and in some trucks 
they work on separate pins screwed to the 
center casting. The distance between the 
transverse bars d d is often limited, and, 
therefore, the width of the hangers a a 
must be made too narrow to give a sufli- 
cient bearing surface on the pin or pins, 
and, consequently, the pins will wear very 
quickly, causing the locomotive to be kept 
out of active service until these pins are 
replaced. Frequently the design of trucks 
is such in which the replacing of these pins 
is not an easy matter, as trouble is experi- 
enced to remove the worn-out pins, and 
considerable time is required to fit the new 
ones. 

To overcome these difficulties, Mr. John 
Johnston, of the Erie Railroad shops, at’ 
Jersey City, N. J., has invented and per. 
fected a very simple design 
by which the hangers @ a, 
Fig. 4, are replaced by one 
very wide hanger ¢, as shown 
in Fig. 5; an end view of the 








same hangers is shown in 
Fig. 6. As will be seen, the 





upper end of this hanger 

















swings on one pin f, passing 
through both transverse bars 
dd. The lower end of the 
hanger e takes hold directly 
of the end of the swing center 
casting C without using any 
pin. The hanger ¢is made 








as wide as the space between 
the transverse bars d d, or 
the design of the truck will 
admit, thus obtaining a very 
large bearing surface on the 
pin f, reducing the wear and 
avoiding the necessity of lay- 
ing up the engine at short 
intervals for repairs, as must 
be done when hangers like 
those shown in Fig. 4 are 
used, 
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two soft-coal burning passenger engines, 
fourteen large switching engines, sixteen 
hard-coal burning passenger engines, six 
small switching engines, fifty-three class 
R engines (large consolidation engines) 
and five soft-coal burning freight engines. 
Besides these new locomotives, three hun- 
dred and eighty-two engines underwent 
general repairs, and one hundred and six- 
teen engines lighter repairs. In addition to 
the locomotive work, a great amount of 
work has been done to maintain the road- 
way. Todothis amount of work, and at 
the same time the good quality of work 
for which the P. R. R. is noted, reflects 
credit upon its management. 





elie 


Mertillon R. Clapp, mechanical engineer 
of the Clapp & Jones Manufacturing Com- 
pany, died at Hudson, N. Y., on Thursday 
night, of Bright’s disease, aged 60 years. 
Mr. Clapp was the inventor of the steam 
fire engine bearing the name of his com- 
pany, as well as much valuable machinery, 
especially in steam boilers and pumping 
engines. He was well known all over the 
United States, not only for his superior 
mechanical ability, but for his uniform 








courtesy, which gained him many friends. 





HanGers FOR TrRucK CENTERS. 

















Fig. 6. 


Fig. 1 represents a transverse section. 
Fig. 2 alongitudinal section of the truck, and 
Fig. 3 a plan of the center casting with the 
new hangers attached. It will be seen by 
these illustrations that only two pins are 
used for suspending the center casting, 
whereas if suspended as shown in Fig. 4, 
at least four pins must be used; sometimes 
six and occasionally eight pins are used to 
accomplish the same purpose. The new 
design of hangers can be attached in most 
cases without making any change in the de- 
sign of the truck. 

nelle 


A Rare Example of Honor. 





The following, which we take from the 
Jersey City Hvening Journal, is worthy of 
being passed along. Any comments on the 
bare facts as given would be worse than 
suferfluous : 

The wall paper manufacturing firm of 
Janeway & Co., at New Brunswick, has 
lately given an unusual evidence of finan- 
cial integrity. The firm failed some years 
ago and compromised at sixty cents on the 
dollar. When it renewed business and got 
on a firm footing again it began paying to 
its creditors instailments on the remaining 
forty cents, although it could not be obliged 


dend, including interest at six per cent. for 
all the years since the debts were con- 
tracted. Three years ago the firm’s factory 
was burned down, and it found it necessary 
when it was rebuilt and started again to cut 
down the expenses. The firm, in order that 
its employes might not suffer, employed 
its men clearing away the ruins. It dis- 
liked to reduce wages, but it was obliged to 
do so. Now, however, the wages have been 
placed at the old scale again, and the em- 
ployes are receiving checks for amounts 
covering what they would have received 
but for the reduction. Long live the Jane- 
ways. 


LETTERS FROM PRACTICAL MEN. 





Conventional Section Lines, 
Editor American Machinist : 

Some time agoI noticed the publication 
in your columns of a series of conventional 
section lines, by Mr. Van Vleck, of Cornell 
University, and I now see that Mr. Meyer 
has adopted it in his articles on mechanical 
drawing. I want to enter my most vigorous 
protest against all schemes of this kind. 

My indictment against them is that they 
consume time and money, that they render 
drawings obscure instead of plain, that they 
are the cause of continual vexation of spirit, 
and that they serve no good purpose what- 
ever—in short, that they are the result of 
misdirected ingenuity, and have no excuse 
for existence. 

I once spent considerable time collecting 
schemes of this kind, and in comparing, 
sorting, and adjusting them for my own 
use, but one day I had an inspiration, and 
in consequence — figuratively speaking — 
kicked the whole business into the street. 
Now [I section all drawings in full black 
lines, and designate materials by lettering 
over each piece the name of its material— 
steel, brass, wrought-iron, or whatever the 
case requires. 

I have seen many of these schemes of 
conventional lines, but never one complete 
enough to cover all the materials used by 
the engineers; and yet, paradoxically, the 
more complete they are made the more 
burdensome and _ objectionable they be- 
come. It goes without saying that they 
consume time. Sections in dotted and 
other complex lines require more time to 
make than those in plain full lines and 
letters. Moreover, the system requires 
many pieces to be made in section,.in order 
to show the material, which otherwise 
would be in simple outline. Using these 
lines, too, it becomes almost impossible to 
provide for those inevitable changes of 
material which come with time and ex- 
perience, and quite so to keep a record of 
both old and new without making entire 
new drawings. With the letters it is a 
trifling matter to accomplish both. Every 
new draftsman that comes into an office 
where the conventional section method is 
used, must learn the scheme as he would a 
new language. His head is already full of 
the fragments of a dozen other such 
schemes, and hence frequent mistakes. 
Further, if the scheme is to serve its in- 
tended purpose (tell the workman what 
materials to use) every workman in the 
shop must learn it, and all with what final 
result? Drawings that, outside the place 
where they were made, are unintelligible, 
and at home are prolix and obscure, when 
the English language would have made 
them plain and clear to all men. In point 
of fact, however, the workmen never do 
learn these schemes, and to the draftsmen 
they are a constant burden. To interpret 
the drawings a key becomes necessary. 
This key is in effect a dictionary, and it 
would be as reasonable to name materials 
in French or German, and send the work- 
men to a dictionary for the meaning of the 
words, as to name them by conventional 
lines and send them to the key for the mean- 
ing of the lines. The case is worse yet 
when drawings are made to go to another 
shop, where, in all probability, some other 
set of lines is used. Then the trouble and 
confusion caused are enough to consign the 
whole thing to perdition. The case is best 
summed up by a characteristic expression 
of Prof. Sweet’s, ‘‘A bad case of left- 
handed economy,” 








to do so, and it has now paid the last divi- 
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The argument in a nutshell is this: Using 
words, the drawings involve no un- 
necessary labor and are self-explanatory. 
Using the conventional lines much time is 
consumed, for no other result than to make 
the drawings obscure, and to require a key 
for their interpretation. Surely perverted 
ingenuity can do no worse. 

I have taken more of your space than the 
argument will justify, but not more than 
the subject will. The case is so plain as to 
need but to be stated in order to be clear, and 
yet the mechanical world goes on consuming 
time in devising and using these schemes, 
and with no other effect than to defeat the 
very purpose for which it is all intended; 
and while my opinion differs from the prac- 
tice of most, perhaps all of your readers, I 
challenge them all to show a single valid 
argument opposed to my position; and 
when they fail, as they surely will, I call 
upon them to abandon all such schemes and 
to adopt the better way. 

Frep. A. HALsEy. 

Tarrytown, N. Y. 

The Blower Question. 
Editor American Machinist : 


I note the reference to the power required 
to drive a blower, in your issue of August 


13. On one occasion I had a No. 3 Sturte- | 


vant pressure blower, and, in fixing up the 
shafting, etc., connected it with the furnace 
and blast pipes, to try it for speed. 
We were running it by a small engine 
at the time, 3x44”, which could bring 
it up to about 3,500 revolutions, with 
the gates closed, or nearly so. We 
then took off a cap near the fan, so 
as to blow into the open air, and the 
engine at once dropped down to two- 
thirds its former number of revolu- 
tions, and, on closing the cap, again 
ran the fan at its former speed, the 
pressure of steam remaining the same. 
Joun Ivss. 
———__- ape —__——__ 


The National Cane Shredder. 





The machine which we illustrate 
herewith belongs to the modern system 
of sugar-working. Some four years 
since the manufacturers built one of 
them and placed it on Governor War- 
moth’s plantation, in Louisiana, under 
a guarantee that it should shred a 
given quantity of cane per hour, and 
that with shredded cane his milling 
machinery should give a large in- 
crease in extraction of cane juice. 
Under these conditions the machinery 
was erected, and operated on the plan- 
tation, the result being successful. Since 
then the manufacturers have built and 
placed in Louisiana some six or eight of 
these machines, and are now introducing 
them rapidly into Cuba, and nearly all 
the countries where sugar cane is grown. 

The machine is massively and compactly 
built. The larger sizes of these machines, 
it is said, will shred from 30 to 50 tons of cane 
per hour, receiving it from the ordinary cane 
carrier, to which it is. supplied, the same as 
though the cane were to be crushed in the 
old-fashioned way betweenthe millrolls. By 
this previous operation (shredding the cane) 
the mill is relieved of the crushing of the 
cane, which is a process preparatory to the 
extraction of juice. The shredding or dis- 
integrating is done by the shredder with 
much less power than formerly used to 
crush the cane in mill rolls. When this 
shredded mass of cane, which is thoroughly 
saturated with cane juice, is fed into the 
mill rolls, the extraction of juice is very 
rapid and complete, the yield of juice being 
much larger than could be obtained from 
the same mill from unshredded cane. 

The working parts consist principally of 
two heavy shafts made of steel, on which 
are mounted cutting surfaces which are 
made in interchangeable sections. These 
cutting surfaces are of steel castings, and so 
fitted that one set can readily be removed 
and others substituted in their place with 
very little time and labor. 

The machinery is fitted with several im- 


portant devices to avoid expense and delays 
in taking off the cane crop. Among others 
are the safety attachment or relieving spring, 
attached to the feeding roll of the machine. 
This is so arranged that should any foreign 
substance, like a crowbar or car coupling, 
be fed into the machinery with tgg cane 
(a not uncommon occurrence) this safety 
attachment allows the roll to move back- 
ward so as to pass the foreign material with- 
out injuring the shredder, while at the same 
instant it gives a timely warning of its 
presence, so that it can be removed before 
it can enter or injure the mill rolls. This 
feature is a valuable one, as it guards 
against the breakdowns and delays which 
are constantly occurring on plantations 
using the ordinary machinery. This ma- 
chine is built by the Newell Universal Mill 


Company, 10 Barclay street, New York. 
3 po 


Chats with Foundrymen. 











By Rosert E. MAsters. 





A reader of the AMERICAN MACHINIST, 
who has carried on the foundry business 
for a number of years in Connecticut, 
visited our shops a short time ago, and, 








seeing several moulders engaged on loam 
work, expressed surprise that I had not 
written more on the subject of loam mould- 
ing. It would be safe to say this branch of 


The author of a good article on foundry 
practice in AMERICAN Macuinist, April 2, 
1887, says: ‘‘It would pay some enter- 
prising firm to get up a new shrink rule” 
etc., etc. His ideas of shinkage of cast- 
ings, given from his experience and con- 
tained in the same article, are valuable, but 
wouldn’t it be a brilliant idea and a grand 
thing for the patternmakers and moulders 
if some one could get up a scale of mix- 
tures that would shrink according to the 
new rule after the enterprising firm got it 
up? Unfortunately for us all, if the iron 
shrinks according to the rule to-day, a 
change in tie mixture to-morrow will show 
a different shrinkage, and even if we try to 
make the same mixture a few days in suc- 
cession our brothers at the blast furnace are 
liable to make our rule go astray by making 
a change in mixing the ores. 

The best we can do is to strike an aver- 
age. The following table of shrinkages I 
have obtained by keeping record for several 
years past of accounts on this question in 
different mechanical and scientific journals, 
tables in mechanics’ hand-books, and the 
experience of three large foundries ° in 
different cities, combined with my own ex- 
perience and observation : 

AVERAGE SHRINKAGE OF METALS. 
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THE Sisneaditans SHREDDER. 


moulding is not practiced in one foundry in 
every one hundred, and take moulders of 
all classes it will not overstep the mark to 
say that not one in every three hundred 
know anything about loam moulding. For 
that reason I only write on that class of 
work when it is necessary to complete a 
series. It is out of the question to tella 
man, on paper, how to mix up a batch of 
loam; of course a good many ideas can be 
given, but a mixture that will do here will 
not answer in a town fifty miles away, on 
account of some difference in the sand 
obtained there. In our shops and others 
that I know of, the use of manure, which 
was thought several years ago to be indis- 
pensable, has been entirely done away with, 
although continuing to use the same sand, 
but employing a little more “grit” in the 
mixture. 

The science of niin 3 is in green sand 
or skin-dried work, which is simply green 
sand moulds having the surface sprinkled 
with molasses-water and properly dried. 
Quite often it is only necessary to skin-dry 
one or two points in the mould. Of course 
there are castings which of a necessity we 
must continue to make in loam, but many 
castings are made to-day in green sand in 
one-half the time they were made twenty 
years ago in loam, when it was thought im- 
possible to make them in green sand. It is 
not necessary to go back as much as one 
decade instead of two to find some of the 
Tubal Cain methods of working dispensed 
with, 
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Castings not conforming to the shrinkage 
allowed on the patterns is one of the bones 
of contention between patternmakers and 
moulders. But there is no use to quarrel 
over it; it can’t be remedied in that way. 
A little intelligent discussion will bring 
better results, and pay the firm who em- 
ploys you more than if you wrangled over 
it by the hour. 

Messrs. Whitehead, Barrows and others, 
in their articles on patternmaking, grant 
the foundryman his rights. Generally 
speaking, anyone, to hear patternmakers 
and moulders argue, would conclude they 
were born enemies. It does seem to me 
that any two classes of mechanics whose 
business is so closely linked together would 
study each others’ interest, and try to get 
along on more agreeable terms than they 
usually do. 

Pattern maker Wm. Hultgran’s article on 
‘Blunders of Foundrymen” was very in- 
teresting and amusing. As a self-consti- 
tuted committee of one to represent the 








blunders, and that Mr. Hultgran is right in 
many points. But the thorn in the flesh 
seems to be the ‘‘ good salary ” the foundry- 
man obtained for his services ; and it might 
have been equally as interesting to have 
heard his side of the story. A man need 
not travel over forty miles an hour for sev- 
eral days in succession to come across a 
patternmaker who makes as many blunders, 
and don’t know any more than the average 
moulder. It is a common occurrence for 
moulders to get patterns that are not fit to 
make a mould with, and, if made according 
to the pattern, would not answer at all. 
Then they hear the oft-told tale, ‘‘ Oh! there’s 
only six to make off it, and you can stop 
it off a little here, and fill them places up 
over there, and file a core ina half circle, 
and set it in right here, and the castings will 
do all right.” Then the moulder has to do 
the patternmaker’s work six times in the 
sand, consuming about twelve hours to 
save the patternmaker one hour’s work ; and 
the foundry don’t get any credit for it. 

Often the moulder will ram a pattern up 
and find, ‘That fool of a patternmaker 
ain’t put any hole or plate in the pattern to 
rap or draw it by.” The result is, the 
moulder in trying to relieve the pattern 
enough to get it out of the sand punches a 
hole in it or splits it, especially if there are 
thin deep plaees on it, then when it goes 
back to the pattern room the patternmaker 
has his turn, because, ‘‘That dumb 
moulder don’t know enough to come 
in out of the rain, much less to handle 
a first-class pattern.” 


The remedy for all this is to read 
more on subjects pertaining to the 
business of both, and consult each 
other in an intelligent manner as 
mechanics and gentlemen, thereby ren- 
dering yourselves more valuable to the 
firm who employ you. 


If you make yourself as valuable and 
useful as the man who gets more pay 
than you do you'll get it somewhere ; 
but if the idea that you were cut out 
for a superintendent or manager, or if 
any petty jealousy causes you to clash 
with a man whom the firm acknowl- 
edges is superior to their interests by 
paying him a better salary, you are only 
an injury to the firm and cannot ad- 
vance yourself in that way. Energy, 
push and skill, combined with honesty 
and gentlemanly qualities, is sure to 
bring its reward, ana if you feel your 
ability or worth is not recognized it is 
a duty you owe to yourself to go where 
it will be, and if you have over-esti- 
mated your talent when placed on your 
merits alone you will soon realize it and 
find your level. 

——_-4>e—______ 


Rotary Steam Snow Shovel. 





The Cooke Locomotive and Machine 
Company, Paterson, N. J., are now about 
commencing to build ten rotary steam snow 
shovels. Nine of these have been ordered 
by the following railroads: Two for the 
Union Pacific; four for the Northern 
Pacific; one for the Colorado Midland; 
one for the Oregon Railway and Naviga- 
tion Co.; one for the Central Pacific; and 
one for sale. The Cooke Locomotive and 
Machine Company built one of these rotary 
steam shovels some time ago, and experi- 
mented with it on one of the western roads, 
where it worked satisfactorily. Improve- 
ments have since been made, and Mr. John 
S. Cooke, president and general manager, 
believes that the snow shovel has now been 
brought to a state of perfection which will 
meet all the demands made upon it, and 
that it is only @ question of time to make its 
adoption universal on railroads liable to be 
blockaded by snow. He also expects to re- 
ceive more orders for these shovels before 
the winter is over, and that during next 
summer they will be kept quite busy build- 
ing a large number of them. 


—— me 

It is said that iron furnace slag can be 
converted into an excellent fertilizer by the 
application of 5 per cent. of Prussian salt- 


moulders, I’must confess that we are full of | peter to the mass and then grinding it. 
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Information about Idaho. 





New Vertical Otto Gas Engine. stem and out of its reach. This safe-|on some sizes of their hobinantel -en- 


guard the engine has in common with | gines. 
the rotary governors in use on the hor-| The engine illustrated is of one actual| The Union Pacific Railway Company 
izontal Otto gas engines. The pendulum | horse-power, and the gas consumption when | have issued a pamphlet devoted to the Terri- 
governor, as it has been called, is an) full power is developed will not, it is said, | tory of Idaho, and containing considerable 
information. We quote some extracts: 


The most of our watercourses, 
having their source in the highest moun- 
tains, furnish abundant power at most 
every point where it is necessary, with- 
out paying for. There are a number 
of saw-mills in different sections, as 
well as sume shingle machines. All 
are doing a good business. Lumber 
is worth at the mills from $12 to $20 
per thousand feet; shingles $4 to $6 
per thousand, according to quality. 
Lumber in the tree is not paid for. 
More mills would be a convenience in 
“different localities, and would pay the 
owners handsomely for their outlay of 
capital. Machinists and engineers can 
get employment at from $4 to $6 per 
day, but would advise none but the 
most skilled, workmen, and only;..a 











The advantage in view in designing this 
engine was to economize in the room re- 
quired to place an engine in cases of limited 
power only and where the reduced base 
will not cause vibrations and unsteadiness. 
For engines above four horse-power there 
can generally be sufficient room allotted to 
admit of the horizontal engines with their 
broad base and short distance between floor- 
line and center of driving-shaft, and indeed 
a good amount of brick-work would be re- 
quired to give a vertical engine of same 
power the same steadiness the horizontal 
engine naturally possesses. Economy in 
floor space induced the foreign makers of 
the Otto engines some years ago to build 
small vertical machines, each of them using 
their own different mechanical design. 
Our illustration with this shows the engine 
as built in this country by the Otto Gas 

























limited number. 


Engine Works of Philadelphia, who 
have aimed to embody the simplest de- 
vices used by the other makers in one 
machine, and to produce an engine at 
moderately low cost. It has also been 
the design to simplify the engine in all 
its details, as much as practicable, so 
as to bring about ease of management. 
The prominent feature of the ma- 
chine is the vertical gearing shaft, from 
which motion is taken for slide valve, 


exhaust valve, governor, and the usual x 


small oiling apparatus in the most 
simple and direct manner. The shaft 
is driven by spiral gears covered by 
an oil box and running smoothly and 
silently. The slide and cover, as well 
as the plate against which the slide 
works, are furnished in duplicate with 
each engine, and are so arranged that 
in case of wear or cutting from want of 
proper lubrication, they can be ex- 
changed in a few minutes, while the 
surfacing of damaged pieces may be 
undertaken afterwards at leisure. 

The governor of the engine fur- 
nishes another interesting feature of the 
new motor., It has one weight. only, 
and does not depend on rotary motion 
or centrifugal force. It is attached to 
a reciprocating part—the slide valve— 
and relies for its operation on inertia. 
Suspended and swinging freely from a 
small pin the governor weight will at a 
given speed retard, following the slide 
in its motion when reversing at the 
end of the stroke, and by slightly hang- 
ing back, will cause the blade attached 
to it at right angles, to incline out of its 
horizontal position, thus passing be- 
low the gas 
valve stem 
when slide 
further ad- 
vances, and 
omitting a 
charge of gas. 
Our engrav- 
ing shows 
blade prop- = 
ped up in 
horizontal 
position by = 
means of a = 
small stop 
leaning a- 
gainst the = 
weight, and z 
so placed for 
meeting the’ = 
gasvalve — 
when -start- 
ing engine. 
After the en- 
gine begins 
to run, this 





stop will dis- 


at the first 
hanging back 


engage itself \ 
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Orro Gas ENGINE. 


Millwrights some- 
times get from $7 to $16 per day, but 
a large number could not expect to get 
work. Chair factories would do well. 
There are none in the country. There 
is plenty of good average timber for 
this purpose. Flouring mills do a good 
business. There are but few in the 
country, and many more are needed. 
Many places would give a bonus to 
have mills built. Sash, doors and 
blinds are all «tn into the countr 
and come high ere is a money-mak. 
ing investment. The demand is good. 
Even though the timber is not of the 
best quality, much clear lumber van be 
had for this purpose. Tanneries.— 
There are none in the country. Tons of 
hides are shipped East and West almost 
daily. The leather is sent back to us. 
and we are compelled to pay a bigh 
price for it. Potteries.—One or more 
potteries would do well; there are none 
in the country, whilst we have good 
beds of clay for that purpose. Large 
quantities of such ware are shipped 
from the East to us, and sold at bigh 
prices. 

The Oregon Short-Line Railroad Com- 
pany have located and built extensive 
works and machine shops, round- 
houses, etc., at Shoshone. The com- 
pany’s buildings are constructed with 
natural lava rock, and are durable, as 
well as artistic inappearance. At pres- 
ent there are about two hundred men 
employed. 
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Engineers’ Pocket Books. 

Good mechanical or civil engineers’ 
pocket books are not numerous, which 
is not to be wondered at when the time 
required to prepare such a work is con- 
sidered. Asa consequence, those that 
are good meet with a sale which it is 
to be hoped—but hardly believed—pays 
the authors for the work of some of the 
best years of their lives. Not many 
who use such books, of six or eight 
hundred closely printed pages, ever 
stop to think of the years of patient, 
careful labor required to collate the 
matter, eliminate errors, and investigate 
and make experiments. It would be 
little less than miraculous if some errors 
were not found in such a work, but as 
it goes through successive editions 
these get weeded out, and to that extent 
the book becomes more valuable. The 
wonder is, after all, that there are so 
few mistakes. If a plain mistake is 
found in a work of this kind, the finder 
will confer a favor on the author—and 
on future generations of users—by,,call- 
ing his attention to it. Most authors, of 
pocket books have profited by sugges- 
tions of this kind. They are not pre- 
sumptuous or conceited enough to think 
they are likely to deal with somethous- 
ands of subjects and a myriad of figures 
without somewhere falling into error. 





-.. The best pocket books are those that 


have grown to their present size by 
degrees ; additions and amendments be- 
ing made as new editions are published. 
As showing the overlapping of civil and 
mechanical engineering, it may be noted 
that one of the most popular of civil 











of the weight, falling from its horizontal into| invention of the Messrs. Crossley Broth- exceed 35 cubic feet, but hardly reaches | engineers’ pocket books is sold largely to 
a vertical position. By this provision the gas|ers, the well-known English makers half this amount on average work. mechanical engineers, machinists, and those 
valve cannot be opened and cause leak of | of the Otto engines. It has been found so engaged in similar work. The preparation of 
gas in case of accidental stoppage of engine, | accurate in its regulation of speed and so In Glasgow, in order to induce families | | an engineer’s pocket book requires a peculiar 
as, unsupported by the stop, the weight will | simple in its parts that the Otto Gas Engine | to use gas for cooking, the Corporation lets | tact in condensation ; the faculty for saying a 


carry the blade high above the gas valve| Works in Philadelphia have adopted it also | stoves at a low rate. | good deal in few words,’and saying it clearly. 
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Boiler Inspection and Boiler Explo- 
sions. 





During the past fifteen years there have 
been numerous theories advanced to ac- 
count for boiler explosions upon other than 
plain natural laws. Every one of these 
theories has worked harm to the extent that 
it has found believers, because it has called 
attention away from the real cause, and in 
some degree has been accepted as a defense 
of incompetency and dangerous practice. 
When a boiler explodes there is always one 
of two reasons for it; the material or work- 
manship, either or both, were bad, or it has 
been ignorantly used. This has come to be 
accepted by nearly every one of intelligence 
who has given the matter attention. Abso- 
lute failure to bring about explosions, or 
conditions that would account for explo- 
sions, in accordance with any of these 
semi-supernatural theories has led to their 
abandonment by sensible people. But there 
is an alarming frequency of boiler explo- 
sions, and the yearly list of killed and 
wounded from this cause is a large one. 
There are many who believe that the 
remedy for this is in State inspection laws. 
There is little room to doubt that proper in- 
spection laws competently administered 
would do a good deal in the way of re- 
ducing the number of boiler explosions, 
but such laws, to be of much service, should 
be more comprehensive tban any we have 
yet heard spoken of, and inspection should 
not be of the usual political quality. In- 
spection should cover material and work- 
manship to a greater extent than has been 
contemplated. 

Regarding material, too much dependence 
is placed upon the stamp on the plates. 
This is particularly true in relation to 
stationary boilers. It is very seldom that 
anything is known by the builder, by actual 
test, of the quality of the material he uses. 
This knowledge is concluded by the legend 
of the stamp, and indications in working. 
We do not say this is true in all cases; 
there are boiler makers who insist upon 
knowing something more than this of the 
quality of the material they use, but it is 
true in a majority of cases. Many manu- 
facturers of boiler plate are entirely honest, 
beyond doubt, but it would be too much to 
believe that there was no dishonesty prac- 
ticed in making and stamping boiler plates. 
And the honest ones are liable to mistakes. 
For these reasons there should be rigid in. 
spection of material before it goes into the 
boiler. Honest plate makers would favor 
this because it would free them from the 
competition of the dishonest, if there are 
such. Good boilers are not made of 
stamps, and there is little reason to doubt 
that the story told by the stamp is some- 
times deceptive. accidentally or inten- 
tionally. It isnot early enough to begin in- 
spection after the boiler is built. 

But the best of material will not insure a 
safe boiler unless it is properly worked and 
unless the general construction is good. 
And with the boiler maker, as with the plate 
maker, there may be honesty and dishonesty. 
Unfortunately, we know there is sometimes 
ignorance. The State cannot say that one 
boiler maker is honest and another dis- 
honest; that one is competent and another 
incompetent; it can say that inspection 
shall begin in the boiler shop, and that 
boilers shall not be used if made of poor 
material, or if methods of construction gen- 
erally recognized as unsafe ahd destructive 
are employed. 

Ignorance in one way or another is un- 
doubtedly the prime cause of a majority of 
all boiler explosions. There are but few 
purchasers that do not consider themselves 
aus competent to judge of the quality of a 
boiler as they do of a thing they know 
something about; experience proves that 
the majority of them conclude their judg- 
ment by the price asked. When a boiler 
explodes the boiler maker is likely to be 
the one blamed. Good judgment would 
often place quite as much of the blame on 
the purchaser. Not that he knows much 
about the matter, but that he ought to have 
known or have paid for the services of 





some one who did know, to represent him. 
It is true there is no excuse for the boiler 
maker who will be hired to build a poor 
boiler, but there is just as little excuse for 
the man who hires him to do it. Ignorance 
in the matter ought not to be accepted as 
an excuse. Under the present plan of buy- 
ing and using boilers—the lowest bidder 
getting the job—that have been subjected to 
no inspection whatever, either of material 
or workmanship, there is strong temptation 
for the boiler maker to use poor material 
and do cheap work in self-defense, as it 
were. It is one of the rules of trade that a 
man can buy almost anything as poor in 
quality as he likes, and nothing but inspec- 
tion all the way from the iron or steel to 
the finished boiler will prevent boilers poor 
in quality of stock and workmanship from 
going into use. 

The last and crowning place where ignor- 
ance gets in its perfect work in boiler de- 
struction is in their management. It can- 
not be anything but ignorance that induces 
an owner to put an incompetent man in 
charge of boilers because he will work 
cheap, for it has been demonstrated time 
and again that there is nothing cheap about 
the mattet but the wages paid. The fact 
that a man will take a job as engineer for a 
little less than ordinary laborer’s wages is 
fairly good evidence that he not only knows 
nothing about caring for a boiler, but that 
he is not competent to do, or learn to 
do, anything well. 

No one thing—except universal honesty, 
which is not imminent—is likely to puta 
stop to boiler explosions. Competent in- 
spection that begins with the material and 
workmanship will help in the work. A 
willingness on the part of purchasers to 
pay a fair price for good work will have 
excellent effect. With these, and none but 
competent men in charge of boilers, ex- 
plosions will be rare. 
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A Neglected Opportunity. 








The neglect of American manufacturers 
to study the wants of the South American 
states is losing them a great deal of trade. 


|The people of those states have a natural 


prejudice in favor of goods of American 
manufacture, but our manufacturers are no 
nearer to supplying them than they were 
ten years ago. Recently dn engineer from 
this country, who has spent most of his 
time, professionally, in South America dur- 
ing the past five years, said that wherever 
he went he found that American machinery 
and implements were highly spoken of, but 
that little or no attempt was made by 
Americans to build up a trade, while agents 
of European countries were everywhere, 
looking sharply after the wants of the 
people. One thing he thought operated 
against American manufactures was the fact 
that most of the engineers to be found there 
were Europeans; these naturally worked 
in favor of the countries they came from, 
and their views had weight in the matter of 
buying mackinery. With the excellent 
opinion of American products, he thought, 
however, that personal effort would build 
up a good and increasing trade. 
See ee 
Secretary Whitney is reported as being 
highly pleased with the fact that he has re- 
ceived favorable bids for the building of the 
cruisers and gunboats last authorized by 
Congress. Possibly the Secretary had some 
doubts in the matter, but there was no occa- 
sion for them. If there is any lack of 
facilities in the works of the country to 
build anything that Congress authorizes 
these facilities will be provided without 
serious delay. All the vessels and’ all the 
guns that the country can pay for, large or 
small, can be turned out in reasonable time. 
This ought not to be news to Secretary Whit- 
ney. 
———_ me 





There are two sides to the land booms 
that appear to have full possession of many 
Western and Southern cities. One is the 
present apparent increase in valuation, 
which makes a pleasant impression. We 
say apparent, because there is little proba- 





bility that these values can be main- 
tained, except in rare instances. The other 
side is not so pleasant. The fictitious in- 
crease in values almost invariably leads to un- 
warrantable municipal expenditures, then, 
when the shrinkage comes, there comes with 
it municipal bankruptcy, or something near 
to it. That has been the fate of more than one 
ambitious Eastern city. Another bad fea- 
ture is, that the high price of land prevents 
many from owning houses, who would 
otherwise settle down as permanent and 
valuable citizens. 





ee 


The fight against the Baltimore & Ohio 
Railroad bridge to Staten Island has ended 
in favor of the bridge. It was in the maina 
railroad fight, in which the public had little 
interest, except that in the end it will have to 
pay the cost. These railroad battles cost 
considerable money, and where they are 
directed against the progress of a rival com- 
pany never appear to succeed any further 
than to delay progress. Most people will 
be glad, however, when the Baltimore & 
Ohio, through much tribulation, reaches 
New York. If it does nothing else it will 
give better ferry service to Staten Island. 

————_»~q@pe—__—_- 


Literary Notes, 





Tue GRAPHICAL Stratics oF MECHANISM is 
the title of a new work by Gustav Hermann, 
Professor in the Royal Polytechnic School 
at Aix-La-Chapelle; and has _ been trans- 
lated and annotated by A. P. Smith, M. E. 
The great object of this treatise is to present 
a wide application of the long known but 
little used angle of friction. It treatson the 
Efficiency of Mechanisms, the Equilibrium 
of Mechanism, Sliding Friction, Journal 
Friction, Rolling Friction, Chain Friction, 
Stiffness of Ropes, Tooth Friction, and Belt 
Gearing. All the results are obtained by 
graphic methods clearly stated. The whole 
subject is presented in a simple manner, so 
that, by the use over and over again of a 
few easily mastered principles, the most 
complicated problem may be solved. No 
knowledge of higher mathematics is re- 
quired in its mastery, and no handling of 
lengtliy and involved algebraic formule is 
necessary in its use. All the knowledge re- 
quired in a perusal of this work, is the laws 
of elementary mechanics, elementary geom- 
etry, elementary algebra and a knowledge 
of drawing. With these acquirements a 
bright mechanic will soon master all the 
problems given in this work with beneficial 
results tohimself. This treatise is intended 
for a text book for technical schools, and 
also for the use of machinists, architects and 
engineers, by whom we have no doubt it 
will be appreciated. This book contains 150 
pages, 59 illustrations given on eight plates 
at the end of the work. and is published by 
D. Van Nostrand, 23 Murray and 27 Warren 
street, New York. Price not given. 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials nor loca- 
tion will be published. 




















(346) S. 8S. C., Jersey City, N. J.. 
writes: Will you please settle the following dis- 
pute: Two boats are placed side by side (both 
boats exactly the same), 200 feet from shore in 
dead water: a rope istied to the bow of one and 
pulled to the shore by one man. The other, to be 
pulled by two men, one to stand at the bow with 
rope in hand, pulling hand over hand; while the 
other man is pulling in the same manner on the 
same rope from the shore. Now, which boat will 
reach the shore first? All the three men have 
equal strength. A.—The boat pulled by one man 
will reach the shore first, because he has the 
weight of one man less to pull. Butif you put a 
weight in one boat equal to the weight of the man 
in the other boat, then both boats will reach the 
shore at the same time. This cannot be otherwise, 


because the pull on the rope in one case is equal 


to the pull on the rope in the other. 
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(347) J. 8. P., Baton Rouge, La., asks: 
Will you kindly inform me and some others how 
early feathering paddles were used, either on sea- 
going or river side-whee] steamers? A.—We be- 
lieve the first feathering paddle-wheels were used 
in the year 1848. We do not know of any being 
used prior to this. 


(348) J.G.T., Corvallis, Oregon, asks 
What prevents a great back pressure on the ex- 
haust side of the high-pressure cylinder of a com- 
pound engine? A.—The arrangement of the valve 
gear; but generally you may assume that at any 
instant the back pressure in the high and the for- 
ward pressure in the low-pressure cylindér is 
about the same (a little less in the latter). To 
explain this thoroughly would require a descrip- 
tion of the compound engine, which would take up 
too much space in these columns. 


(349) A. B., C., Bridgeport, Conn., 
writes: Suppose a boiler eight feet long, five feet 
in diameter, carrying 80 pounds of steam to the 
square inch, and having the stay-bolts three inches 
long between the fire-box and shell, placed five 
inches from center to center—that is to say, four 
stay-bolts in the square of five inches, will you 
give me the pressure upon these stay-bolts, and 
also a rule for finding thesame? A.—The pressure 
which each stay-bolt will have to resist will be 
equal to the total pressure on a surface five inches 
square ; hence 5<5x80=2,000 pounds. 


(350) Apprentice Machinist, Atlanta, Ga., 
writes: 1. I am building two engines, cylinders 
5%x9 inches. Will you please tell me what size 
steam and exhaust pipes I should: use—the en- 
gines having the plain slide valves, and work 
together on the same axle? A.—You do not state 
the speed of these engines. Assuming that they 
will have to make 200 revolutions per minute, 
then for each engine the steam pipe should be 1% 
inches inside diameter, and the exhaust pipe 1144 
inches diameter. 2. About what is the horse- 
power of an upright boiler 44 inches in diameter, 
9 feet high, 125 two-inch tubes, the tubes being 
6 feet long; grate surface, 3 feet in diameter? 
A.—About 20 horse-power. 3. Would this size 
boiler furnish steam for the two engines? A.—You 
do not state the amount of work required of these 
engines; but assuming they are to make 200 revo- 
lutions with 80 pounds of steam, then your boiler 
will not be large enough. 


(351) L. Y. C., Danielsonville, Ct., asks: 
What is the formula used and the general mode of 
procedure to ascertain the volumes of steam cylin- 
ders, with given initial pressure, in high-pressure 
cylinder; steam following full stroke in high and 
expanding in low-pressure cylinder, as in the 
ordinary Worthington pumping engine —horse- 
power, of course, being also given? A.—The ratio 
of cylinder capacity seems to be the chief point at 
issue between rival engineering establishments, as 
well as between engineers generally. No regular 
rule has been established ; this ratio is. within cer- 
tain bounds, subject to the fancy or judgment of 
the designer. The aim is to distribute the power 
equally over the working parts of a compound 
engine, and therefore both cylinders are so pro- 
portioned that each will give out nearly the same 
power. In some practice, when the diameter 
of the low-pressure cylinder does not exceed 
100 inches and the boiler pressure 70 pounds, the 
ratio of the low pressure to the high-pressure 
cylinder would be 3.5; for a boiler pressure of 80 
pounds, 3.75 ; for 90 pounds, 4.0; and for 100 pounds, 
4.5. 


(352) L. K., New Haven, Conn., writes: 
1. Please tell me how to find the depth of a 60° tri- 
angular screw thread? A.—If we assume a line to 
be drawn from the top of one thread to the next 
one, then the sides of the threads and the assumed 
line will form an equilateral triangle. The length 
of the assumed line will be equal to the pitch, and 
consequently, when we know the pitch, we know 
the length of the sides of the equilateral triangle. 
To find tne depth of the thread, we have to find the 
perpendicular height of an equilateral triangle, 
which is found by multiplying the length of one 
side by the decimal .866025. Therefore, to find 
the depth of the thread, multiply the pitch by 
-866025 ; the product will be the depth of the thread. 
Example: The number of threadsin a quarter-inch 
bolt is 20. What will be the depth of the thread? 
1-20 x.86602=0.043301. In this example it will be 
seen that multiplying the pitch by .86602 amounts 
to the same thing as dividing the decimal .86602 by 
the number of threads per inch ; hence, for finding 
the depth of a 60° triangular screw thread having 
no flat top and bottom, the following rule can be 
used: Divide the decimal .86602 by the number of 
threads per inch; the quotient will be the depth of 
thread. 2. Which of the two threads is the Ameri- 
can standard—the triangular screw thread without 
flat top and bottom, or the triangular thread with 
flat top and bottom, and how do you calculate the 
last one? A.—The thread accepted as a standard 
in this country is that established by the Franklin 
Institute, or the “Sellers” dimensions, and is the 
triangular thread having a flat top and bottom. 
The angle between the two sides of the thread is 
60°, and the width of the flat top and bottom (meas- 
ured lengthwise of the bolt) is one-eighth of the 
pitch each. Consequently, to find the depth of the 
thread with flat top and bottom, divide the decimal 
-6495 by the number of threads per inch ; the quo- 
tient will be the depthof thread. Example: Num- 
ber of threads per inch is 20. What will be the 
depth of the thread? .6495+20=.03247. 
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(353) J. W. P., West Bay City, Mich., 
writes: A dispute has arisen in our engineers’ 
association, and we have agreed to leave the mat- 
ter to the AMERICAN MACHINIST. The matter may 
be stated as follows: Take a common spool of 
thread, or anything similar to it; cut a piece of 
card the size of the spool, stick a pin through it, 
and lay it on the end of the spool, with the pin in 
the hole; it is now impossible to blow off the card 
by blowing through the hole in the spool. What is 
the reason for this? A.—If you will watch the 
piece of card, you will see that it is forced a little 
way from the spool, or more generally is tilted a 
little, one edge remaining in contact. The ex- 
planation appears to be that the air forced through 
the hole in the spool finds its way out from be- 
neath the card in currents, and these currents, by 
induction, produce a partial vacuum, the pressure 
of the atmosphere holding the card to the spool. 
If the card is a little larger than the spool, so as to 
project a little beyond it, the effect is more notice- 
able. In that case it appears that the escaping air 
makes, by induction, the pressure a little less 
under the overhanging edge than the pressure of 
the atmosphere. By varying the thickness of the 
disk of paper from quite thin letter-paper to card- 
board, the operation can be better traced. By 
placing the disk a little way from the end of the 
spool, holding the latter horizontally, blowing 
through the hole will cause the disk to approach 
the end of the spool. The pin appears to have no 
further use than to prevent the disk from sliding 
off the end of the spool laterally. What occurs 
can perhaps be better seen by an experiment 
noted in Ewbanks’ Hydraulics and Mechanics, de- 
scribed as follows: ‘** Lay two books of the same 
size, or two pieces of board, six or eight inches 
apart on a table, and place a sheet of paper over 
them; then blow between the books, and the 
paper, instead of being displaced by the blast, will 
be pressed down to the table by the atmosphere 
above it, and with a force proportioned to the 
intensity of the blast. Instead of the mouth, use a 
pair of bellows by inserting the nozzle under the 
edge of the paper, and the effect will be the same. 
The stream of wind may even be directed partly 
against the under side of the paper, which, not- 
withstanding, will be pressed down as before. Sus- 
pend the books or fix them to the under side of the 
table; then hold on the paper till the blast is 
applied, when the sheet will be suspended against 
gravity.” 
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New Book for Machinists. See adv., p. 16. 

Link-Belting. 

Send for catalogue of Link-Belting. 

Over 50,000,000 feet of Link Belt in use. 

Link-Belt Machinery Co., Chicago and N. Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
AirCompressors,RockDrills. J.Clayton,43 Dey st., NY 
Exhaust Tumbl’g Bbls. Henderson B’s., Waterb’y,Ct. 


Upright Drills from 20’ to 36” inclusive. Currier 
& Suyder, Worcester, Mass. 


For Improved Cooper Stoves, send to Variety 
Machine Co., Warsaw, N. Y. 


Light articles built toorder by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


R. Dudgeon, 2% Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Vi ells 
& Co., cor. Fulton and Dutch sts., New York. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st.. N.Y 


Solid Nickel-Seated ** Pop” Safety Valves. Con- 
solidated safety Valve Co., 111 Liberty st., Y. N. 


Robbs’ Patent Composition for case-hardening. 
Send for circular. F. W. Tasney, Paterson, N. J. 


Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


**Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 


Injectors, Ejectors, Oil Cups, Sight Feed Lubri- 
cators, ete. Arthur Appleton, 45 Cortlandt st., N.Y. 


Ice and Refrigerating Machines. 124 built, and all 
successful. David Boyle, 521 Monroe St.,Chicago, Ill. 


Drawing Materials, all kinds. Get catalogue. Men- 
tion this paper. G. 8S. Woolman, 116 Fulton st., N. Y. 


The Improved Tabor Steam Engine Indicator, 
mate ye sold by The Ashcroft Mfg. Co.,111 Liberty 
st., N. XY. 


Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y. 

Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See Aug. 20, p. 12. Send 
for circular No. 17.. Curtis Reg. Co., Boston, Mass. 


Machinists’ cupeties, brass goods, m’f’rs’ supplies, 
polishing materials, all kinds wire, metals, etc. ; in 
any quantity. Jordan & Gottfried, 208 Canal st.,N.Y. 


For Best Return Steam Tra Pressure Regula- 


Valves. T. Kieley,11 W. 13th st., N.Y. Send for des’n. 


Press for sale. Quick-acting; hole in bed, 8x5, 
punches to center of 18-inch sheet; 24-inch shaft; 
also four-spindle Drill. B. W. Payne & Sons, 
Elmira, New York. 


tors, Positive-Acting Pump vs., Back-Pressure | Incorporators, David C. Sweet, Frank Allison and 


Reed’s Engineer’s Hand-Book to the Local Board 
Examinations. Eleventh edition revised and en- 
larged, with 260 diagrams and 36 large plates. 8vo., 
cloth, $4.50, post-paid. Catalogue of ks free. 
KE. & FN. Spon, 35 Murray st., New York. 


* Indicator Practice and Steam Engine a 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 


“Binders” for the AMERICAN MACHINIST. Two 
styles—the ‘‘Common Sense,” as heretofore sold 
by us, and mailed to any address at $1.00 each, and 
the “New Handy,” mailed at 50c. each. The 
former has stiff board covers, while the latter has 
flexible covers, the full page opening flat. Either 
will hold the entire 52issues ofany volume. AMERI- 
CAN MACHINIST Pus’ Co., 96 Fulton st.. New York 




















Ogallala, Neb., wants water-works. 

The water-works at Tyler, Texas, will be en- 
larged. 

The citizens of Downs, Tex., have voted $30,000 
for water-works. 

Ground has been broken at Fall River, Mass,, for 
Globe Yarn Mill No. 3. 

A ramie manufactory is soon to be established at 
Yorktown, Dewitt county, Tex. 

Bonds to the extent of $35,000 will be issued to 
build water-works at Cimmarron, Kan. 

E. M. Thompson is interested in building an 
electric light plant at Monticello, Iowa. 

L. M. Eastman, Baltimore, Md., will rebuild his 
furniture factory, recently destroyed by fire. 

The Albion Manufacturing Company, Albion, 
Mich., is building a large addition to its shops. 


The Englehart Elevator Company will soon be- 
gin the manufacture of elevators at Springfield, 
Mass. 

Robert E. Libby has taken the Western agency 
for the American Brake Company—office, 242 Clark 
street. 

The Seibert Patent Pulley and Journal Box Com- 
pany, St. Louis, Mo., will increase their capital 
stock by $50,000. 

The Norfolk and Western Railroad Company 
have under consideration the building of shops at 
Burkeville, Va. : 

Anew company, known as the Davenport Foundry 
and Machine Works Company, will erect works at 
Davenport, Iowa. 

The Anniston (Ala.) City Land Company are 
negotiating with capitalists to establish works for 
building iron safes. 

J. R. Markle and J. C. Tillotson, of Detroit, are 
forming a $250,000 Edison Electric Light Company 
in East Saginaw, Mich. 

Miller & Bokenkamp, whose foundry and ma- 
chine shop at Fort Madison, Iowa, were recently 
destroyed by fire, will rebuild at once. 

The Grand Rapids Reed and Rattan Furniture 
Company, of Fourth street, Grand Rapids, Mich., 
are preparing to incorporate. 

Mankato, Minn., is wrestling with the water- 
works question, a recent vote on the proposed issue 
of $20,000 bonds resulting in a tie. 

According to the Brenham Banner, the Waco 
(Tex-) Woolen Mills have declared a dividend of 24 
per cent. for the year just ended. 


The works of the Cellonite Manufacturing Com- 


atroyed by an explosion, are being rebuilt. 


Eastport, Me., is tugging with the water supply 
question. Water will have to be brought in pipes 
from Boyden’s Lake, a distance of seven miles. 


Neafie & Levy, Philadelphia, Pa., will make 
extensive additions to their boiler plant. They 
will probably put in hydraulic riveting machinery. 


The New York and New England Railroad is 
said to intend building shops and a round-house 
capable of employing 2,000 men at East Hartford, 
Conn. 

Work has been commenced at Mansfield, Mass., 
on a new shoe factory, 100x40, and four stories high, 
to be occupied, when completed, by Rumsey Bros., 
of Lynn. 


Burns, Silver & Co., Bridgeport, Conn., manufac- 
turers of railroad supplies, will add a 90x40 three- 
story building to their present works, and put a 
third story on the old structure. 


The H. A. Williams Manufacturing Company, 
Taunton, Mass., has been incorporated to manufac- 
ture and sell mill supplies and machinery. John 
W. Hobart is president of the company. 


be located at Gladstone, Minn., have been con- 
tracted for and are to be completed November 1. 
They are to be of brick, one story in height, and 
will cost $100,000. 

The Sweet & Allison Manufacturing Company has 
been organized at Chicago, with a capital of $150,- 
000, for the manufacture of nail-making machines. 


Frank M. Webster. 


G. W. Grimes, foundryman and machinist, at 
Bluffton, Ind., hasjust completed an addition, 24x38 





pany at Arlington, N. J., which were recently de- 


The shops of the St. Paul and Duluth Railroad, to 








introducing a line of farm machinery, such as corn 
drills and road engines. 

The Saratoga Gas and Electric Light Company, 
Saratoga Springs, N. Y., have purchased the 
Eureka Spring tract of land, two miles northeast 
of the village, to which they will, at some futur 
day, remove their gas-works. . 
A company has been incorporated, with a capital 
of $10,000,000, to extend the Minnesota and North- 
western road to Lake Superior by as direct a line as 
possible. Steamers will be built in connection 
with the line for transporting grain eastward. 


The Bridgeport Electric Light Company, Bridge- 
port, Conn., have just bought a lot on John street, 
on which they will at once build one of the best 
stations in the country. They propose introducing 
the Baxter motor in connection with their lighting. 


Captain R. E. Rose, the general manager of the 
Florida Sugar Manufacturing Company, Kissimee, 
Fla., is making extensive preparations for com- 
mencing work on the refinery. When completed 
this will be the largest sugar refinery in the 
South. ; 

The Lowell Water Company has been organized 
at Grand Rapids, Mich., to supply the village of 
Lowell with water. Capital stock, $30,000. John E. 
More, Edward W. Withey, Edwin F. Sweet, Alfred 
C. Sekell and Edgar W. Ford, of Grand Rapids, are 
parties in interest. 


and Nashville Railroad were to locate new shops at 
Decatur, Ala. It is now explained that all their 
locomotive works and car-building shops are to be 
consolidated at Decatur into one immense concern, 
employing several hundred men. 


The articles of incorporation of the People’s Gas 
Light Company, of White Plains, N. Y., have been 
filed in the County Clerk’s office at White Plains, 
and they have been granted a franchise to lay their 
mains. The directors are Charles W. Ball, presi- 
dent; Charles T. Brooks and George Olney. 


The Fuel Gas and Electric Engineering Company, 
of Pittsburgh, Pa., is erecting a plant in that city 
for the purpose of exhibiting their process of mak- 
ing fuel gas. This process is intended for use in 
places where there is no natural gas. Gas can be 
made by this process from either anthracite or bitu- 
minous coal. 


A contract has been made with the Pratt & 
Whitney Company, of Hartford, by Secretary Whit- 
ney, for the manufacture of the Hotchkiss guns, 
while the Winchester Arms Company, of New 
Haven, will manufacture the ammunition for the 
guns. The contracts will amount to several hun- 
dred thousand dollars. 


In our issue of June 25 we referred to the Spring- 
field (Ohio) Machine Tool Company, just starting 
in business. We learn that the new company, 
amongst other tools, will build a full line of Fox 
lathes. Mr. Kempsmith, one of the members of 
the company, was formerly connected with Warner 
& Swasey, of Cleveland, Ohio. 


The Frazer & Jones Company, Syracuse, N. Y., 
who recently had a $90,000 fire in their foundry and 
saddlery hardware works, are now building on a 
site that they recently bought in Geddes, a suburb 
of Syracuse, several large buildings, to be known 
as the Syracuse Steel Foundry. The works just 
burned will be rebuilt immediately. 


The Baxter Springs (Kan.) Investment Company 
is the name of a new company for improving that 
place. The company is composed chiefly of rail- 
road men. Water-works and electric light works 
will be built at once. John E. Ennis, land and pas- 
senger agent of the Missouri Railroad, Chicago, 
111L., is connected with the company. 

A number of Plainfield (N. J.) capitalists have 
organized the Cumberland Mining and Lumbering 
Company, to operate in Virginia and Kentucky. 
Among the incorporators are Jacob Kirkner, 
president of the Board of Education ; Fire Commis- 
sioner William H. Brower, ex-City Physician John 
B. Fritts, Seymour G. Smith, and Wm. C. Kelly. 


It is reported from Augusta, Ga., that the Knights 
of Labor are negotiating for a water site near 
Augusta, Ga., to put up a co-operative knitting 
mill. It is said that the local assembly there has 
quite a large amount of money on hand, and has 
been anxious to erect a mill of this kind for some 
time. They will make socks, undershirts, and all 
kinds of knit goods. 


The Tallapoosa Land, Mining and Manufacturing 
Company, Tallapoosa, Ga., proposes to construct 
within three years a woolen mill, a plaid mill, 4 
carpet mill, a cotton mill, a jean mill, a large blast 
furnace, and a magnificent hotel which will accom- 
modate 300 guests and contain all the modern im- 
provements. The estimated cost of these improve- 
ments is something over $900,000. 


Frank H. Pond, of the Pond Engineering Com- 
pany, St. Louis, Mo., writes us: ** We have more 
work under contract at the present time than ever 
before during the eleven years J have been in 
business here. Our office force is working until 
ten o’clock nearly every evening, with the ther- 
mometer anywhere from 104 to 110 in the shade. 
We are almost tempted to wish business would let 
up a little.” ‘ 


The Cleveland (Ohio) Shipbuilding Company has 
made a ten-years’ lease with the city for the 
ground under one of the arches of the viaduct, 
adjoining their new moulding shop, whereon a 
large pattern shop will be erected. An addition ot 
a five-story building on their own property will 
carry the office of the company up on the viaduct 
on the south side, and overlooking the works of the 





feet, to his establishment. He also contemplates 

















company.—Marine Record, 


In our July 16th issue we noted that the Louisville ~ 
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Machinists’ Supplies and Iron. 





NEw YorRK, Aug. 11, 1887. 

Iron—Sales of American pig continue to absorb 
the —_— of the furnaces, but there are few con- 
tracts for future delivery. We quote No. 1 X 
Fouadry, $21 to $22, with $21.50 ruling price ; No. 2X, 

, $19.50 to $20.50 ; Grey Forge, $17.50 to $18. 

Scotch Pig—But little is doing in Scotch brands. 
We quote Coltness, $22.50 to $23: Gartsherrie, $21.50 
to $22; Summerlee, $21.50 to $22: Eglinton, $20.50 
to $21; Dalmellington, $20.50 to $21. 

Lead—Prices are nominal, there being no busi- 
ness of consequence. Common Western is held at 
4.65c., but there are no takers at this price. 

Antimony—Hallett’s, 834¢; Cookson’s, 9c. to 9c. 

Copper—The market is quiet. Lake is held at 
10.55¢., with 10.35c. bid. 

Spelter—Refined, 5%c. to 6c. 

Tin—Jobbing lots of Banca have sold at 24c.,; 
Straits and Malacca, 23.75c. 


2 ‘ 
* WANTED * 
“ Situation and Help” Advertisements only inserted 
under thie head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy shoul: 


be sent to reach us not iater than Wednesday mornin 
Sor the ensaana meek’. asene 








Wanted—An experienced man to take charge of 
pipe foundry. Address Box 49, AM. MACHINIST. 

Six first-class machinists; none others need 
apply. Deane Steam Pump Co., Holyoke, Mass. 

Wanted—A machinist with about one thousand in 
cash as a partner in a machine shop. Address 
Box 634, Canastota, N. Y. 

Wanted—Machine draftsman; must be rapid, 
intelligent and of steady habits; reply, stating 
experience. P.O. Drawer 5,110, Boston, Mass. 

Situation wanted by competent millwright, well 
posted in best modern practice; good workman in 
wood oriron. Address T. 8. R., AM. MACHINIST. 


Wanted—Two experienced foremen for machine 
shop and pattern room for Harvester Co. Address, 
stating age, previous experience, references, and 
salary expected, M. H., AM. MACHINIST. 

An expert in designing and constructing pump- 
ing and general machinery is open for position as 
supt. and chief draftsman; been 27 years with one 
of the largest firms. Expert. AM. MACHINIST, 


Wanted—A first-class machinist, experienced in 
steam pump work, as working foreman of a small 
shop near the city; steady employment to the 
right man. Address, with particulars, Box 50, Am. 
MACHINIST. 

Wanted—A master mechanic as foreman in a 
sewing machine manufactory; must be first-class 
in all respects; none other need apply. Addresa, 
with experience, references, and salary required, 
A. B. C., AM. MACHINIST. 

A first-class mechanical engineer and draftsman, 
with theoretical knowledge and extensive practical 
experience in designing, estimating and construct- 
ing, is open for an engagement. Address D. E. C., 
P. 0. Box 568, Chicago, III. 

Wanted—An experienced draftsman, with good 
mechanical knowledge, for machine shop working 
on specialties near Boston. Address, with small 
sample of work, stating salary expected and refer- 
ences, Box 52, AM. MACHINIST. 

Wanted—A first-class foreman, who thoroughly 
understands foundry management in all its details, 
for an iron foundry running on special work, 
located near Boston, Mass. Address, stating refer- 
ences, Box 51, AM. MACHINIST. 


Wanted—For a small foundry in Eastern Canada 
a working foreman; must thoroughly understand 
dry and green sand work; no plate work; give 
references ; state experience, and wages expected. 
Address kounder, AM. MACHINIST. 

Wanted—Position as fireman in a good manufac- 
turing establishment, or will take charge and run 
engine and boiler where only one man is required ; 
good references ag from last employer. Address 
Cc. Warren Robbins, Greenfield, Mass. 

Mechanical draftsman, graduate M. E., with first- 
class references, wishes a position; able to take 
charge of drawing office; can act as assistant 
superintendent; shop experiences; can offer 
knowledge against capital. F. E., 24, AM. MACH. 

Wanted—By a firm mfg. engines and mining 
mach’y in a Western city, a thoroughly competent 
tool dresser to dress tools for 100 men; one experi- 
enced in handling and tempering steel; steady 
employment to the right man. Address, with 
references and expected pay, Box 47, AM. MACH. 

A well-known foundryman, 37 years of age, wants 

ition as foundry foreman with a first-class firm 
frthe North or West; is capable of superintending 
iron works employing from 100 to 300 men; is a 
practical mechanic on general and special heavy 
and light work in green and dry sand, and has 
considerable knowledge of loam moulding: spe- 
clalty on mixtures for car wheels, chill and sand 
rolls, and all kinds of chill and soft mixtures. At 
present has management of foundry employing 200 
men on machine, jobbing, locomotive, car and roll- 
ing mill work ; good reference. Address * Vulcan,” 
care AM. MACHINIST. 








J. MISCELLANEOUS WANTS. + 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. 





Gerlach’s Engineers’ Specialties beat the world. 
Send for price list. Crescent Mfg. Co., Cleveland, O. 
Crescent grease cup for shafting beats them all. 
Sample free. Crescent Mfg. Co., Cleveland, Ohio. 
Light mach’y of all kinds built at short notice 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 
Stationary boat engines, boilers, best, cheapest, 
1t010H. P. Washburn Engine Co.,Medina, Uhio. 
Wanted—Twelve (12) ft. planer, second-hand; in 
es orderand cheap. Address B., Box 761, Owosso, 
ich 


Special tools and machines for mfg. designed and 
ouilt to order; mechanical and Patent Office draw- 
ings. I. A. Weston & Co., Syracuse, N. Y. 

A. C. Christensen, 26 Church st., N. Y., mech’ 
engineer, late chief draftsman at Worthington’s. 
Mechanical and patent drawings. of all kinds to 
order. Patentee of patural gas meters. 


Wanted—One 10 to 15 H.P. horizontal engine; 
one 15 to 20 H.P. horizontal tubular boiler, com- 
plete; 300 ft. 2 in. shafting, with couplings—all 
second hand, in good condition. Address H. P. 
Garland, Biddeford, Me. 


The large manufacturers of Pittsburgh have as 
bad water for their boilers as any place on the 
continent, and find their only remedy in the Petro- 
leum Compound made by Pittsburgh Boiler Scale 
Resolvent Co., Pittsburgh, Pa. Costs ten cents per 
week. Write for circular. 


RADLEY’ 





HEATING FCRGES, 









ESTABLISHED 1882 


For Hard Coal or Coke. Indispensable in all shops 
to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production. 


BRADLEY'S vemcu 
HELVE 
HAMMER 


Combines all the 
best elements es 
P sential in a first 
class Hammer. 

- Has more good 
points, does 
more and 
better work 
and _— costs 
less for re- 
pairs than 











Established 
is32a. 


= ' 
| {(a@))\) Wi Hamme 
a” 5 
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any other Hammer in the World. 


| BRADLEY& CO. Syracuse, N.Y. 








THE BROWN HAMMER 
STRIKES A BLOW WITH 


Double the Velocity That it Rovers the Hammer. 
A NEW MOVEM ENT! SEND FOR DESCRIPTION. 
KNOWLTON MFG. CO., KING ST., ROUKFORD, ILL. 












ONE-HALF TIME ~ 


and LABOR saved by using 
this solid, strong, durable, 
firm-hold,quick-working Lever 
(Not Serew)Vise. Has improved Taper- 
Pipe and other attachments. Sold by 
the trade. Send for circular. 
TOWER & LYON, 








95 Chambers Street, New York 
“¢ Successors to MELVIN STEPHENS 

STEAM PU MP for Hot or Cold, 

Fresh or Salt 
Water; for Oils, Naphtha, Tar; for Cane 
Juice, Liquors, Syrups, Scum; for Am- 
monia, Alkalies, Extracts, Acids; for-. 
Thick, Volatile, Viscous or Foul Liquids, 
etc. VACUUM PUMPS of the highest 
efficiency. FILTER PRESS PUMPS. Air, 
Gas and Acid Blowers. AIR COMPRES- 
SORS. Etc. BUILT BY 


GUILD & GARRISON, Brooklyn, N. Y. 
STER MACHINE SCREW CO. 
RWICINE Se 


AN AS AS ak ak A as at ot at at at a a a 
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Manufacturers of Set, Cap 





and Machine Screws, Studs, etc. 








WATER WORKS PUMPING 


95 & 97 LIBERTY ST., 1]1 FEDERAL §T. 
NEW YORK. 


ENGINES ASPEGIALTY 


GEO. F. BLAKE MANF’G. CO. 


Boers veer VARIETY 
OF OF 





AMEE, CRRRERERRRERERR ERE’ 


achinety 





Teoursum 98 gesTom 





BOSTON. 





THE DEANE STEAM PUMP CO.Holyoke,Mass. 
BUILD : AN D 


Water Works, Steam Pumping 


ENCINES MACHINERY. 





= _ 


SEND FOR CATALOQUE No. 






IF YOU WANT A 


SHAPER, PLANER, DRILL, LATHE OR SPECIAL MACHINERY, 


WRITE TO 
THE HENDEY MACHINE Co., 
SEND FOR A CATALOGUE. TORRINCTON, CONN. 





THE WESTINGHOUSE AUTOMATIC ENGINE, 


Prices Reduced. 


‘797 SII fig nasionuy Dire 





Condemned by its Competitors 


THE WESTINGHOUSE MACHINE CO., PITTSBURGH, PA. 
{cies Department for the United States conducted by 
WESTINGHOUSE, CHURCH, KERR & CO. PARKE & LACY, San Francisco, Cal 
17 Cortlandt St., N.Y. Hamiiton Building, Pittsburgh, Pa. UTAH & MONTANA MACHINERY CO., Salt Lake, Utah. 
FAIRBANKS, MORSE & CO., Chicago Il. D, A. TOMPKINS & CO., Charlotte, N. C. 
FAIRBANKS & CO., St. Louis Mo, IRON BAY MANUFACTURING CO., Marquette, Mich. 


THE M. T. DAVIDSON IMPROVED STEAM PUMP, 
somo Pavioson Steam Pump Company. 
BEST PUMP “Sn.0R.A% 


SITUATIONS. 
PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 


The BEST in the World. 














WARRANTED 
THE 








IF YOU WANT A STRONG, ECONOMICAL 


ENGIN E 


Sustained by the U, 8. Courts. 
—The— 
3 
ccoDuplex, Union Alert). ettHer HorizonTat on verTicaL, 


=] INJECTORS. AND AT A LOW PRICE, WRITE TO 


Eady taken ‘apart, No | COOKE & CO., 22 Cortlandt St., N, Y. 


mn a . ° 

h Springs to get out of order. 
Always ready. Always de- 

} livers water aot to iler. 
Thousands in use and de- 
g mand incre 
Catalogue, to 


JAS, JENKS & CO., Detroit, Mich 


Iron and Wood Turning Lathes and Lathe 
Heads, Emery Grinders, Gear Cutting at- 
tachments for Lathes, special Screws, 
Studs, etc. 


PROGRESS ENGINE & MACHINE WORKS, 


SUMMERFIELD, MD. 


“. Send for 




















2 LATHE CHUCKS, “'THE SWEETLAND CHUCK,” w = 
a DRILL CHUCKS, BELT CLAMPS, ws | — 
ES oOvU F S | Twelve hundred Engines in use. Please mention this paper. 
al o 
> a Fe | 
aS 
m oF ne 
=o. Dea 
ye qo 
men arnt: 
2 22 MANUTAGTORING BUSIMESS for SALE 
we OvmZ 
OLD >= & 
ZES she : ‘ 
oR nas A desirable and well-established manufacturing 
_ ga . -"S. | business, making from twelve to fifteen thousand 
ns — a == | dollars per annum, is offered for sale, because of 
ne -alogue Mailed on Application. »“ | the advanced age of the proprietor. Parties desir- 
ZD "THE HOGGSON & PETTIS MFG. CO., New Haven, Ct. ., |ing to purchase may apply to 
=< Established 1849. S ROGERS, LOCK & MELBORN, 
- STEEL STAMPS, STEEL LETTERS, FIGURES, E P ; ‘ x 
a STENCILS, BRASS CHECKS, &c. & | . 28 Erie Street, Buffalo, N. Y. 








Boring and Turning Mills 


MADE BY 


BETTS MACHINE CO. 
WILMINGTON, DEL, 


NOTE THE FOLLOWING ADVANTACES. 


Positive feeds, no friction. 

Spindles entirely independent, can be moved simu‘ 

- taneously in opposite directions with differen 
grades of feed. 

Spindles not round, but of such shape as will allow 
ready adjustment for wear. 











Great range of feed and abundance of power. 
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NICHOLSON. FILE COMPANY, Sole Mfrs of 





FILES and RASPS Having the Increment Cat, also, FILERS’ TOOLS and SPECIALTIES. 


The above illustration ys a device in which files may be held for service in surface filing, and while in this conditéon 
READILY SPRUNG, in order to give at the will of theoperator, more or less convexity to the wor king face of the file. Itdoes 
away with unneual care to obtain a true convexity or ‘ “belly” to file sides, and in fact renders great service by enabling the 
operator to utilize the file to its full capacity. 


SURFACE FILE HOLDER No. 4, Adapted to Hold Files 12, 13 14 in. Long. 
5. st 14, 15, 16 7 


MANUFACTORY AND OFFICE -_ - PROVIDENCE, R. I., U. 8. A. 


cid THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF _BOILERS. 


OVER 85,000 IN USE. 
Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHAFF, BOSTON, MASS. 





























THE BEST 


“GIANT.” INJECTOR. 


For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


---(- Superior to all others for Raising and Forcing Water and 
other Liquids. 


RUE M’ER’G. CO., PHILA. PAs 
CATALOGUES FREE, 


















EDUCED PRICES OF 


LeCount’s Light Steel Dog 











No. INGE, PRION, ; No. INCH PRIOR. 
ees aa i ee 
2. seees «35 | Small Set of 8-5.50 
3. mee ak ‘apt a 1. 

WARES cat bts ef ieee pghenee | 
Bees M4... + 75 | U1 as eine 1.70 
7.198..." 1100 | Full Set of 13-1200 | 








Co. W. LECOUNT, 


SOUTH NORWALK, CONN. 


| SEBASTIAN, MAY & C0.’S 
Improved Screw Cutting 


power LATHES. 





PARK MFG. Co. 


34 
Beach 

















5 
2 Street, 
2 Boston, Presres and. Machinisty ‘Tools 
ss Mass aie nae 
i ; 167 W. Second St.. CINCINNATI, 0. 
— FCONOMIGAL STEAM BOILERS - 
The: Park tnjector,| 4 eae jon 
EJECTORS anp JET APPARATUS. ie | Engineering C0. 
iE VOLKER & FELTHOUSEN’ MFG: CO. =—_ 
MANUFACTURERS) OF; os 
_BUFFALO DUPLEX STEAM) RUMPs. pad 
iGRe } : AMIE ae us ren 









nd Bell Co, Cine Boston; Henry I. 
Co., Cincinnati; Shaw, Ken- 
Sty Wort y on Co., Cleveland ; 
ean de 2 “austin, ‘chive enned anee Machinery Co., 
Denver, Col.; Sheriff & ekworth, tab yu Pa.; Jos, Baur, 
Manistee, Mich.; Jas. Jenks & Co., Detroit, ae Wickes Bros. 
East Saginaw; Adolf Leitelt, Grand, Rapids: E. F. Osborne & Co., 
St. Paul, Minn ; Rundle, Spence & Co., Milwaukee, Wis., Joshua 
ame, Machine Works, San Francisco; he baad & Emrich, Balti- 
; Md.; Forbes Liddell & Co., Montg ; Bailey & 
Leby, Charleston, 8, C,; Pond En neering C0. St. Louis and 
Kansas City, Mo.; 0. B, Goodwin, Norfolk, Va.; Columbus Sup- 
ply Co., Columb ceo 


WHAT USERS THINK OF THE 


I beg to state that I have one of your pumps for feeding boiler on way D u plex 
steam yacht, and a larger one for forcing water. They are in every way 
satisfactory, ’and I shall take pleasure in giving testimony to that effect at) 








Hall 








ti } 
HALL ts wig Cuas. G, Emery, New York City. | 91 LIBERTY 
TI had of last ki tisfactoril 
STEAM he pump had of you last summer is wor Se eet torily. =e STREET 
PUMP CO The steam pump purchased of you we have had in use for the past thirty NEW YORE 
9 . 


days, and up to the present it has given perfect satisfaction. 
DENTON, BREUCHARD & Co., Yonkers, N. Y. 








Established in 187A. 


CLEVELAND TWIST DRILL CO. 


E P. B. SOUTNWORTH, 
94 Exchange street, Rochester, New York. 
Indicating Engineer and Mechanical Draftsman. 
Correspondence solicited. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





SHEPARD’S NEW $60 
SCREW-CUTTING FOOT LATHE. 


—o——- 
Foot and Power Lathes, Drill 
Presses, Scroll-saw Attachments, 
Qhucks, Mandrels, Twist Drills, 


Calipers, etc. 
— on trial. Lathes on 


payment. 
end for catalogue of Outfits 
for Amateurs ue Artisans. 





Gap Lathe, $125. 


P.H.& F.M. ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 





Address, H. L. SHEPARD, Agent, 184E. Second St., Cincinnati, 0, 





PORTABLE FORGES, TUYERE IRONS, ETC. T SHRIVER & Co's 


IRON 


FOUNDRY, 


East 56th St., 
NEW YORK. 


Contracts * olici'ed 
for Machinery Cast- 
ings in regular 
supply. 





ROOTS’ NEW ACME HAND- BLOWERS. 
Slow-epeeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 
§. 8, TOWNSEND, Gen, Agt. ) 22 coRTLAND? sr., 


COOKE & C0, Selling Agts,,f SW YoRx. 
In Writing, Please Mention Thie Paper. 








From the 3" pumps have worked here in our shops, we are satisfied 


Stea FPA tna they are 0 Noupyke & Mauwow Co., Indianapolis, Ind, 
FITCHBURG MACHINE WORKS, 


Manufacturers of 


Metal-Working Machinery. 


NOS. 13 to 21 MAIN STREET 
FITCHBURG, MASS. 


Pump. 















SEND FOR CATALOGUE E. 


STEAM HEATING FOR BUILDINGS, hebigp Ss TOOL HOLDER. 


Or, AE woagh to Steam Fitters. Being a description of Steam For hol ne and reamers for 
Appeceine, for Warming and Ventilating Private 
_ an Buildings, with Remarks on Steam, Water 
and Air in their Relations to Heating. To which are added 
useful miscellaneous tables. By Wm. J. Baldwin. Eighth 
edition, ae png 3 en. . With many illustrative 
0, clo 
“Mr. Baldwin has supplied a want long felt for a practi- 
cal work on Heating and Heating Apparatus.”—Sanitary 
Engineer. 


JOHN WILEY & SONS, 45 Astor Pl., N. Y. 


Publishers of Scientific and Industrial Works. 


*,* Will be mailed gud » id on the receipt . the price, 
Catalogues and Circulars free by ma 





ade with double handle, 
when required. 
WALKER MF®2. CO., 
CLEVELAND, OHIO. 
HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers, 
810 Walnut St., Philadelphia. 


ar Our Catalogue of Practical and Scientific Books, 96 
WANTED! To contract with some one to | 8vo., and our other Catalogues and Circulars, the whole cove 4 


manufacture the BOSS HUSKING PIN. every branch of Science applied to the Arts, sent free snd free 
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BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 


PRESS, SHEARS AND 
PUNCH. 


BEAUDRY&Co. 


(Formerly of Beaudry’s Upright 
Power Hammer.) 


SOLE MANUFACTURERS. 


Also Manufacturers of 


HARD COAL HEATING FORGES. 


OFFICE: 
Room 4, MASON BUILDING, 


70 KILBY STREET, 
Boston, Mass. 


his address. 


Patent 
> ap 
for. 






Something New. Made of Steel and Brass. Send 
at once for sample pin to make estimates on; or I 
will sell the patent at a reasonable price. 
Address, H. H. PERKINS, Kewanee, III. 


CUPOLA 
3 Polishing 


Frame. ~ 





Fir£ AND WATER-PROOF BUILDING Fair, 
Frre-Proor Paints, STEAM PACKINGS, BorLER 
CovERINGS, ETC. 
eebiamaes and descriptive Price List free by mail. 


H. W. JOHNS M’F’G CO., 87 MAIDEN LANE, X. ¥. 







ON WHICH TO RUN 
WOODEN POL- 
ISHING WHEELS. 
















ORTHINCTON 
PUMPING 
MACHINER 


Henry R. WoRTHINGTON, 


NEW YORK, 


Boston, Pittsburgh, Chicago, 
Cleveland, St. Louis, 
San Francisco. 








Emery Wheels, Crinding Machinery and Tools, 
and Polishing and Plating Coods 
of all kinds. 


UNION STONE COMPANY, 


SEND FOR 
Illustrated Catalogue. 








es 











88 and 40 Hawley St., BOSTON, MASS, 

















. AMERICAN MACHINIST 


Aveust 27, 1887 








HL Ge id Re 


i 


it 


a i 














stem Feed Water Heater i th Bast 


LOWE 


is the simplest 


HEATER 


in the system. 


Has Straight Tubes 


with reliable 
provision for exhaustion 
and will 
ETEAT 


AND 


Purify the Water 
EQUAL TO ANY 
With same Feet of 
Heating Surface 
AND 


WEAR the LONGEST, 


Send tor description and Histories of Boilers and 
Fecd Water Heaters, to 


| Bridgeport Boiler Works, Bridgeport. Conn. 
STEAM 


The Bate ocncastor 


Generates steam rapidly and economi- 
cally. Constant circulation of water. 
Kasily Cleaned. Furnace produces _per- 
fect combustion. Best evaporative duty 
Material and workmanship Al. Large 
number in use. 


Infringements Rigorously Prosecuted. 


WM. T. BATE & SON, 


Sole Manufacturers, 


CONSHOHOCKEN, PENNA. 


ADOPTED. beet 
= (THE ey 


Babcock & Wilcox Boiler. 


CONSTRUCTION COMMITTEE 


FOR 


Edison Electric Illuminating Co, of New York, | 
Committee. 
EK. H. Johnson, 
C. H. Coster, 
Cc. E. Chinnock, 
John |. Beggs. 


{Copy.] 


ENGINEER’S OFFICE, 
Room 53, 16 Broad Street, 
NEW YORK, July 28th, 1887. 
Engineer, J. H. Vail. 
THE Barcock & WILcox Co., 30 Cortlandt Street, City. 
GENTLEMEN :— You are hereby notified that your proposals 
are accepted for water tube boilers, to be used in the three 
new stations of the Edison Electric Illuminating Company 
of New York City. 
The horse-power required in these three stations will 
aggregate 8,700 horse-power 
I enclose you herewith contracts in triplicate, covering 
the boilers now required for station in 26th street. 
Please execute contract and return two copies to me. 
Yours truly, 
J. H. VAIL, 
Chief Engineer. 


| 


{Signed} 
Enclosures. 








SECTION BACK » BOILER 
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~ THE WAINWRIGHT MAN CO. 


65 and 67 Oliver Street, Boston, Mass., 
MANUFACTURERS OF 


Corrugated Tubing Feet Water Beaters, 


CONDENSERS, FILTERS, EXPANSION JOINTS, 


Radiators and Water Purifying Plants for Steam Boilers. 


Send for Lllustrated Catalogue, 


Section of Copper-Wire-Sewed Light Double Beltirg, specially adapted t 
on cone pulleys and other hard places. Manufactured by the PACE BEL ING co., 
‘Se. Concord, N.H. Also manufacturers of Staple and Special Grades of Leather Beltiy 
FER ye and the * HERCULES’? Lacing. Send for Catalogue No. 2. 


Hydrostatic Machinery 







Fig. 
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TRADE MARK 
£99)°Z1 INN olVS 

















BUFFALO rn 
P s, 
os PUNCHES, 
Portable Forges. ACCUMULATORS, 
The Lightest, Strongest, JACKS 
Workin an i every Way VALVES, nas, 





Portable Forge Made. | Vault Elevators, &c., &c. 


WATSON & STILIMAN, 


204-210 E.43d St., New York. 


The Waterhouse Electric & Mfg Co. 


ASA 8S, COOK, President, CHAS, P. HOWARD, Secretary, J. L. H. & CO. 
S. W. BISHOP, Vice President, Ss. 0. PRENTICE, Attorney. 
F. A. PRATT, President The Pratt & Whitney Co. 

CHAS, E, BILLINGS. Pres, The Billings & Spencer co, JAS. A. CHURCH, N. Y. 
GEO, M. BOND, Mer Gauge Dept. The P. & W.Co. A.G.WATERHOUSKE, Elec'n. 


FRANK G, WATERHOUSE, Gen?! Mer. CHAS, E. CHAPIN, Secretary. 








= Buffalo Forge Co., 


BUFFALO,N. ¥. | 











The Waterhouse System of Arc and Incandescent Lighting is of 
acknowledged superiority. Send for Catalogue. 


to work. 


provided it 





THE PENBERTHY INJECTOR 


A FATR PROPOSITION. 

As every injector is tested by the manufacturers before it leaves the factory, we 
know that, if properly counected and instructions are carried out, they cannot fail 
he manufacturers offer to pay the expenses of any man to go to 
their megs & and $10 per da 

as not been misused. 
JENEINS BROS.,, 
71 John St., New York. 105 Milk St. Boston. 13 So, Fourth St., Philadelphia, 54 Dearborn St., Chicago- 


while there, if the injector does not work, 





WESTOOTT CHUCK (O., Formerly Oneida Steam Engine & Foundry Co, 


Manufacturers of all kinds of 
LA TH EH And DRILL TI, 


Under Westcott’s Patent. 


ONGEDA, WY. 








00 


CHUCKS. 


Send for Catalogue. 


No. 
“ 
“oe 


Capacity Little Giant Improved. 


“ 54 ss 

8c Oto 3 PY WITLE CUNT 
scethie Otol \MPRS To 

“ “ . 








Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 
N'rCulvert, Cincinnati, 0- 


Send for circulars and 
prices. 











7 PPT TPT PTT TT TTP TPT Ty TPT TT : 
Ei corrin ateictton® svracuse,n.y 3 = 
fa “a 
Peli titite 


thitibtitiititil 


MACHINISTS’ SCALES, 
PATENT END GRADUATION. 
We Invite Cempazison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 











A Complete Cutting-off Machine, $4.00 
Larger” ones which cut to 2 in. $8.00 


SENT ON TRIAL. 





Fv 

= 

=} 
Ss 


TERLING ELLIOTT, Newton, Mass. 


“CUSHMAN” = CHUCKS 


Are guaranteed to be right in all respects. Ask to 
see them at your dealer’s, or write direct to the 
factory. Respectfully, 


THE CUSHMAN CHUCK CO., 


HARTFORD, CONN. 


GAGE MACHINE WORKS, 


Waterford, N. Y 


Manuf’r’s of 


e Fox, Turret 
/¥ SpeedLathes 


AND 


Brass Finishers 
TOOLS. 


HOOPER’S 70% GRATE BAR. 























Will not Warp. 

Will not burn off at the ends. 

Will give absolutely 704 air space. 

Will give uniform combustion of fuel. 

Send for Circular and Price List to 

ALEXANDER ‘TRAIUD, 

EAST FERRY STREET IRON WORKS, 
NEWARK, N J. 


William Barker & Co. | 


STANDARD 


PUNCHES 


ESTABLISHED 1851. 


The Horton Lathe Chuck. 


WW ddddeaddy 








| 
! , 
THE E. HORTON & SON CO. 


Canal St., Windsor Locks, Conn.,U.S. A. 





The Almond Coupling 


A NEW quarter turn 
motion to replace 
uarter turn belts and 
ES bevel gears. 

jy T.R. ALMOND, Mfr., 

83 & 85 Washington Street, 
BROOKLYN, N. Y. 







NOIsSEL3Ess, 





END for Illustrated Price List of Fine Tools, 
manutact’d by Standard Tool Co., Athol, Mass. 


S 







WA 


AKAN 


Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price. 





FOR 
PLATES. 








R. G. Du Bors, Patent Att’y, 916 F St., Washington, 
D.C. Goodreferences, Send for pamphlet. 


es MR ey 
= SUE on WOODY 








SAN ST. %# NEW YorE: 














WHITMAN, 
MASS., 


Ardhur 8, Phillies, Machinist, 


Manufacturer of 


Atwood’s Patent Power Matcher and Gluer and | 
Stafford & Whipple’s Patent Planer and Surface 
Gauge. 


Light Machinery of all kinds Built at Short Notice. 
Estimates furnished. Correspondence solicited. 


THE NATIONAL 


FEED-WATER 


==HEATER. 


A brass coil heater supplying 
feed water at 210° to 212° Fahr- 
enheit by use of exhaust steam. 

Our prices are low and rea- 
sonable, and we aim to supply 
the cheapest, best and most effect- 
ive Heater in the market. Six- 
# teen sizes. 10H.P., $20; 100H. 
N P., $150; 500 H. P., $600. Iron, | 
Brass and Copper Coils and 
‘ Bends made to order 
1. we Circulars and price lists 
sent on application. 


_ National Pipe Bending Co. 



















FACTORY, COLT’S WEST ARMORY, HARTFORD, CONN. 





oar NEW HAVEN, CONN. 


f L. §. STARRETT, 


Manufacturer of 


FINE TOOLS 


ATHOL, MASS. 
SEND FOR FULL LIstT, 


























hut 


UK. 


hitnt 


LARGE [LATHES IN 


1—48 inch by 





Si 


29 foot triple geared. 


1—42 1g * “ 
1-36 “ “ 16 
182 “ % 4g “ 


1 
4 


—32 inch by 20 ft. double geared, second hand, in 


good order. 


The Newark Machine Tool Works, 


NEWARK, N. J. 














a — 45 Cut Theoretically Correct. 
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Morse Twist Drill oul Machine Commray New Bedford, Mass. 
Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid ‘ail Shell Reamers, hencks Patent Self-Centering Chuck, Bit Stook Drills 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


STEEL BALLS 


FOR ANTi-FRICTION BEARINGS, 
OF BEST CAST STEEL. 
HARDENED GROUND & BURNISHED, 


3-16” to 3’’ Diameter. 
Samples and Prices on application. 


SIMONDS ROL - 2 < JOHN S.LEN 
ROLLING: MACHINE CO Wa Fletehe TRY 


AX BEVEL GEARS, 7 






























For particulars and estimates apply to 
: BREHMER BROS. 
\ Machinists, 
440 N. 12th St., Philadelphia, Pa. 





N a — acs sig 





23-in. 60 cents, 3}-in. 75 cents. 
By Mail on Receipt of Price. 


NGINE L athes, Hand Lathes, Foot Lathes, Upright Drills, 








and acre? "Machines. Agents, MANNING, MAXWELL 
MOORE, 111 LIBERTY STREET, NEW YOR 





Hoyt & BrorHeR MANUFACTURING CoMPANY, 


E. A. WALKER, 


75 Laurel St., Philadelphia, Pa. 


DEAR Sir:—The Combination Planer we purchased of you the 
latter part of 1884, is regarded as one of the most satisfactory tools 
in our shop. Is exceedingly well made and has a wonderful range 
for work _ It gratifies us to add this merited testimonial tu your 
Planer. Yours respectfully, 

C. L. HOYT, President. 


AMONG USERS OF 
PRIGH Ril S Dixon’s American Graphite Artists’ Pencils. 
Who recommend them highly to others, are: 
Betts Machine Co 


SR rennet. Wilmington, Del. 


Aurora, Ill., April 17, 1886. 






















Great Western Mfg. Co........... Leavenworth, Ks. 
A SPECIALTY Lockwood, Greene & Co........... Providence, R. I. 
bd H. D. Smith & Co.............+0- ———, —— 
Li CRU OIN olo ons vinssia'e wines eisieisnie ontgomery > 

ALL SIZES ro ye LD ga 6 eee Cleveland, O 
pe neg Keyatone Bridge Co. sass seceresenes Pittsburgh, Pa. 

ACHING: CO..2<. «25 secs aterson 

Patent Quick Return The Pratt & Whitney Co... ... 00006 Harttord, ‘Conn. 
Ee =| Nashua Lock O0......05 <5 <cseeesen's Nashua, N. H. 
—AND— —peeiging soon Wrouks Garcon Hien Worcester, Mase. 
NO sc caie aisaiee Stamford, Conn. 
® Latest Improvements, Seemed een 2. us ce os Philadelphia, Pa 
i = & Mardedant Co. oc csscssccevses Hamilton, O. 





Fer Catata ene « It will pay every reader of this paper to send 16 

, and Prices, . = in stamps to the JOSEPH DIXON CRUCIBLE 
address, CO., of Jersey City, N.J.,for Samples. By mention- 
ing "this paper, they will receive Pencils worth 


B | C K & 0 x D double the money. 
' EMERY-WHEEL TOOL CRINDER. 













DRILL RILL co. O, | Four sizes. SPRINGFIELD 
— GLUE & EMERY 
i Cor.Front & & PikeSts, | Guaranteed WHEEL €0., 


CINCINNATI, O. | “2tisf tory 


soso CATALOGUE CF S100 


Springfield, Mass 





and Supplics sent free to eny address on receipt of Ten Cents 


in stamps (for postage). Illustrat- 















Ko) 
- 
i) tf) 
i 
CHAS. A. STRELINGER & CO,'¥02" Detroit, Mich. | cin®iar. zs 
° Pat. Sept. a 8 
L. W. Pond Machine Co. 26, 1885. E 5 
Manufacturers of and dealersin 3 a 
> 
iron Working pont! 
IMPROVED ‘ 
ay . rs with the Indicator,’— 
TREN PLANERS Tra Tea | 
A Spectalty. I ge Biaecbtan LY 3 Wiley’ 
46 Union St gone, 8 Astor Place, ¥. a tla 
ORCESTER, E 


LATHES, 
PLANERS, 
DRILLS, 
SLOTTERS, 


NEW YORK PP rey 
FRASER & ARCHER, 
NEW AND SECOND-HAND MACHINERY, 


SHAFTING, HANGERS AND PULLEYS, 
121 CHAMBERS STREET. 














S$ gragned Oo 
mn gbeee2 & g- Ete 
HH Tsteee — 8 ' 
© Us == 2 
3 Ovum om.) 
Sp Hes SO Ba. i) 9 
agtiegess? 225| NEW HAVEN MANUFAC’G CO., 
a2 Us peste So New Haven, Conn. 
. ‘— - — 
So & A oe ng \- a 
SB ts a : 
Bx thyredek ad 2 Brandon's Piston Ring Packing 
o 6 8% 3% £ or ~ z } Perfectly balanced against un 
“4 > % ~e ce PVo=ZD “ due pressure in all irections. 
& <fe weSs 5 ee & Preserves bothoyiinder end rings 
A- r=BSe : 5 £2 664 Allows no waste by either f 
fa Se ae ™"E £9 mj tion or leakage. Call and 860 
m“Ssetevte aa Zz, £ working model, expressly made 
O,20 *, aa eR BO a é to demonstrate advantages 
me CEQOVLSME © claimed. For packing or shop 
on + # = 4 ss Ss 5 : ¢ rights, address 
=o 8 o%s ages 3 JAMES BRANDON, 
x O™ = Y “ 
: EBS she "3 390 Eleventh Ave., New York, 








ANNES St 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Zp Steam and Gas Fitters’ Hand Tools. 
YONKERS, N. Y. 








u OHIO, U.S.A. 
BUILDERS OF IMPROVED 


New Howe I Ch, J.A.FAY & CO 37 
WOOD-WORKING MACHINERY 


BRIDGEPORT, CONN. 
Mfrs. of Sewing Machines 
Light and Medium Weight 


Graylron Castings 


OF ALL DESCRIPTIONS 
TO ORDER ; ALSO, 


TOOL MAKING, JAPANNING 
PLATING. 


Embraces nearly 400 Machines for 


PLAKIKG & MATCHING 


Surfacing, pain. . Tenoning, Mor 
tising, Boring, and Shaping, etc. 


Variety and Universal 


» WOOD WORKERS. 


Band Scroll and Cir Circular Saws, T e- 
sawing Machines, Spoke and Wheel 
. et. Shafting, Pulleys, etc. 

All of the highest standard of excel. 





Carresnondence Solicited, 











lence. 





D, L. LYON, Sec’, 





erican Twist Drill Company’s 


PATENT CHUCK JAWS. 


Three sizes. Price per set of 4 Jaws, $40, 
$48, $56. Bolted to lathe face plates, 
= their Capacity. they soak peed and ae ag aig | in 
, Furntshed. e wor ress orders, Laco 
BILL CLARKE & CO., Boston and 


St. Louis. 
BOYNTON & PLUMMER, NG, MAXWE Te On phlisnelotie, 1 a, Pa. 


or WM. BINGHAM’ & CO., Cleveland, Ohio 
WORCESTER, MASS. 


g urn Memes = 


FOR HAND AND POWER. 
6”, 8” and 10” Stroke. 
Adapted to All Classes of Work 

















CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1600 lbs.) 
DOWN, ANGULAR AND CROSss- 
TO PLANE 12x16x15. 


THE R, A. BELDEN C0,, DANBURY, OT. 


? 


- pratt MAC oH 
Brive \\ ee A 

















J. KE. LONERGAN & CO., 
211 Race Street, PHILADELPHIA, 


MANUFACTURERS OF 


Cylinder Sight Feed Cups, 
Government Regulation 

Pop Safety Valves, for Lo- 

| ae Stationary _ 

e 














J Marine Bo Steam Trap. 
CLEVELAND, OHIO. 
Manufacturers of 


64 ACE 99 


Spouse Altomatic Boltcutters, 


cutting from 3-8 in. to 6 in. diameter, 
Also SEPARATE HEADS . AND _DIES. 
Send for Catalogue and 


) Agents, Manning, Ms Maxwell & Moore, NewYork. ———_= 


~ [a "MACHINERY (0, 







PAT. DEC, 5, 1882 
PAT. DEG, 4, 1889. 
PAT. AUG. 96, 1885, 








ACHINER mm HODCE’s 
For Reducing and Pointing Wire, Universal Angle Union 
PATENTED 


Especially Adapted to pointing wire rods and 
wire for drawing. 


For Machines or information, address the 
manufacturer. 
Manufacturers & Wholesale Agents, 


§. W. GOODYEAR, Waterbury, St. | ROLLSTONE MACHINECO., 45 Water St., FITCHBURG, MASS. 


Combining an elbow and 
union, and can be set 
at any angle at which it is 
desired to run the pipe. 














UNIVERSAL RADIAL: 
CERSITWE ORILLS. RADIAL DRILLING MACHINES 


GREAT IMPROVEMENTS. > “SS THREE DESIGNS. SIX SIZES 
PATENTED GANG DRILLS. 


Two, Three and Four Spindles, 


Pa ALL DESIRABLE FEATURES 


vows PRICES$450 ° UPWARD 
oF SUNIVERSAL RADIAL DRILL CO 


Ls ae se ed 





The spindles in these drills are driven with alii 

a single belt made endless, no lacing, and 

tightener pulleys for adjusting tension pro- 

vided. No more trouble from slack belts, 

slippage, uneven motion from lacings, or 
e lost taking up belts. 








VOLNEY W. MASON & CO., 
ALWAYS READY FOR USE 


and superior to any multiple spindle drill Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


PEOKS PST DOR Wek a 


BEECHER & PECK (ore) 


made tee drilling from .004 to 3-8 inch holes. 


SINGLE SPINDLE Drills improved. Over 
800 in use. Send for catalogue, 


_ DWIGHT SLATE MACHINE C0, 


HARTFORD, CONN. 








DROP FORGINGS 5.5% 


BECCHER & PECK, NEY HAVEN CONN 


FORBES & CURTIS, 


BRIDGEPORT, CT., 












Manufacturers of 
P, BLAISDELL & 00. 
eee he fe a eS 


ing Machines, Cu [eee off Ma- 
chines, Ratchet Dri rills, 
Special Machinery, ete., ete. 
TE FOR CATALOGUE, 
Mention Paper. 





My Machinists’ Tools 


WORCESTER, MASS. 











PRESSURE REGULATORS | OUR REDUSING VALVE 


Ours are used and recommended | will not ‘‘chatter” and will main- 
by the leading pump manufac-| tain an even steam or water pres- 
turers. sure as low as one pound. 


JENKINS BROS., New York & Chicago, Ag’ts. 
MASON REGULATOR CO.,, 22 CENTRAL ST., BOSTON. 











14 
HIGH SPEED POWER TRAVELING CRANES. 


We are now prepared to build HIGH *PEED POWER TRAVELING CRANFS for any capacity of 
load, any length of runway and any width of span, with one or with two trolleys on the bridge. 
These trolleys to work either slow or fast, together or independently, in like or in opposite directions, 
horizontally or vertically. while the bridge can be traversing slow or fast at the same time in either 
direction. The speeds of bridge on ss are 100 feet and 200 feet per minute; the speeds of 
trolleys on bridge are 50 feet and 100 feet per minute; and there are four hoisting speeds 
of 5, 10, 20 and 40 feet per minute; all can be varied — without the least shock or 
jar from zero to maximum or to any intermediatespeed. The loadis always automatically sus- 
tained, thus avoiding absolutely the great danger and anxiety which are inseparable 
from the use of those Cranes which require the operator to apply the brake. We have 


had one of these Cranes of 26 tons capacity in constant use in our pag mo for nearly two years 
and we offer them with full confidence for the greatest range of service. t 
parties interested in the subject. 


WWM. 


We invite the correspondence 0 


SELLERS & CO. Imcorporated, 
PHILADELPHIA, PA. 


THE LONG AWLSTATTER Co, Hamiton, 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer, 














Sena for new Casio ne ——— 


Portable Cylinder Boring Machine. 


For boring IN THEIR PRESENT POSITIONS all 
makes and sizes of Steam Engine Cylinders, Pumps, 
Steam Hammers, Air Compressors, Mining and Hoist- 
ing Engines, Heavy Housings, Large 
Machines made any size regetres. Special Lathe Bars 
made with self-feed. 4a Circulars with full description 
on application. 


PEDRICK & AYER, - Philadelphia, Pa. 


16 Engine Lathes 


NEW DESIGNS—LATEST IMPROVEMENTS— 
. SIMPLICITY OF CONSTRUCTION —WORKMANSHIP 
2 OF THE BEST. 


a ei 











Send for Cuts and Prices. 


=== The Muller Machine Tool Co. éintukxat O°” 


REMOVED 


On or about June 1¢! 
H. BICKETOR dD, 








Iron and Steel 


DROP FORGING 


Of Every Description, at Reasonable Prices. 
THE R.A.BELDEN 00.,DANBURY, OT. 














Worcester, Mas: 


W. C. YOUNG & C ay Manufacturers of 
Engine Lathes, Hand Lathes 


FOOT POWER LATHES, SLIDE RESTS, Etc 
Foundry 


FLUO SPAR: exo 


SEND FOR LIST OF USERS. 


will remove his business to 
LAKE VILLAGE, N. H. : 


into new shops fitted up with new 
and /atest improved tools, espe- 
cially adapted for manufacturing 
Boring and Turning Mills which 
will be made an exclusive special- 
ty, 4-5-6 and 8 ft. Swing. 





The Best 





Evansville Spar Mining Go., tvansvine, nd. 








For Pressure and Vacuum Cauges of every descrip- 
tion, Exhaust Steam, and other Injectors, 
Address, SCHAFFER & BUDENBERC, 
40 John Street, New York. 








Hawley's Adjustable FOUNDRY 
y ) CLAMP. 
Will take the place of 7 to 10 ordi- 
nary Clamps, saving an hour’s time 
each day for each moulder. Best 
Malleable Iron. 3 sizes. No.1, for 7% 
to 11 in, Flasks, $3perdoz, No.2, 9 to 14in., $5 per doz. No. 3, 134% to 24 in., $11 per doz. 
MOORE & BARNES MEG. COMPANY, 
103 CHAMBERS STREET, NEW YORK. 


Tm HEH HATTONAL 


QUICKEST, LIGHTEST AND CHEAPEST. = 
Three Sizes, 500, 1,000 and 2,000 Ibs. } .~AUTOMATIC 


Just the thing for quick lifting 6 “A NDP\ 2 
~” and lowering. = == € 
SEND FOR DESCRIPTIVE CIRCULAR AND REFERENCES £ = BOLT 
ENERCY MFC. CO., 

1115 to 1128 South 15th Street, TT R 
OSGQOD DREDGE 00., Ausany, N. Y. EST p 
RALPH R. OSGOOD, Pres, JAMES H. BLESSING, Vice-Pres, 
JOHN K. HOWE, Secretary and Treasurer. Ly 















PHILADELPHIA, PA. 





MANUFACTURERS OF 
Dredges, Excavators, Ditching Machines, Derricks, Ftc. edpeny tage’ +s 97M 


HEADERS 
POINTERS 


BOL 
shor # covy UP oET TERY 
—= CARRIAGE:BOLT-MACIINERY < 


HOT & COLD AUTOMATIC NUT & WASHER-TAPPERS-0F EVERY STYLE 


WIRE: NAIL MACHINES 


THE ONLY SPECIALIST 


S 
1 FURNISHING:COMPL ETE: PLANTS 


_— IN THE.U.S 





errick Car. 


+. 
= 
~ 


F 





| THEN ATIONAL MACHINERY: CO 
© TIFFIN, OHIQU.S. ss 
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Washing 





| Southwark Foundry and Machine Company, 


Engineers, Machinists and Boiler Makers, 











venue a 


nd Fifth Street, --- 











SOLE MAKERS 
Porter, Allen & Southwark 
Engines. 

Blowing & Reversing 
Engines, Steel & 
Hydraulic Machinery, 
Boilers, Tanks, 
and Gas Apparatus. 


INQUIRIES SOLICITED. 


PHILADELPHIA, PA. 






















BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


—BUILDERS OF— 


METAL-WORKING MACHINE TOOLS 


FOR 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 


ETC. ETC. 





The Open side Iron Planers. 


Adapted for all classes of Machine Work, and especially for a large 
amount of the EXTRA V.IDv and HEAVY WORK necessitating the 


Large and Costly Planers of the regular style. 


The QUALITY and QUANTITY of work performed on these Planers 


is GUARANTEED to be 


of the very best makes. 
Prices, phototypes and detailed infor- 


mation on application. 


DETRICK & HARVEY, _ 


BALTIMO 


NEXCELLED by that done 


RE, MD. @ 













onthe modern tools 









— 











HILLES & JONES, 


WILMINGTON, DEL. 


PUNCHES & {HEARS 


Improved 


Horizontal 
"FULL Punches. 
LINE OF 


BOILER -SHOP TOOLS. 















Rice Automatic Cut-off Engine | 


SSSss 
SSSGg 


Self-Contained. Sensitive Governor. 
Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy. 





Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, N. Y. 















CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, 


North Adams, Mass. 





KORTING GAS 
ENGINE 


















Satisfac- 
tion guar- 
anteed. 


2 sizes, 
1 to 60 H. P. 


oo 
F ms engines run 


York City. 


Korting Gas 
Engine Co. sla 





New York. 








i _ Thousands 
in use in Eu- 
rope, and 36 


hing in New 


60 BarclaySt.| {3 « 


1E, PA. | 


TAEUN 








NARY 


| PORTAB 
| ENGINES and BOILERS 


Send for Catalogue and Prices. 





BARCAIN LIST, 
One Gray & Wood’s Planer 22’’ wide 14’ long, 
Second Hand. 


Plain Milling Machine 


Hand Planer 18 ’x18''x24 = _ 
Two 70 H.P. Stationary Boilers mn “e 
One 60 * os 43 4 as 

it 20 ia Coil ia) “ “ 
: “* 20 “* Stationary Eugine ” ; 
Vertical * se 
“ee ‘ é 
10 ad oe e “ee ee 
‘ 12 ss New 

35 Center Crank ** 1 

25 id id id 7“ 

5 Pd we se “ “cc 

Portable Saw Mill with Saw, Belts and Fix- 


tures comple te. 


S. L. HOLT & CO. 


67 SUDBURY ST., Boston, Mass. 








fie eee 


eM 
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NEW TANGYE. BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 25 to 1,000 HI. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H.P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 


= mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGENTS: " Lg | WPSON 301 TELEPHONE BUILDING,  {N. W. ROBINSON, cor. Clinton & Jackson Sts, Chicago, Il 
#18 CORTLANDT STREET, N, ¥. ROBINSON & CARY, St. Paul, Minn. 
KENSINCTONW ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 6O., 


= 338d and Walnut Sts. Branch Office, 180 Washington St. 
PHILADELPHIA, CHICAGO. 


OVER 20,000 ENGINES IN USE. 


F GUARANTEED Ze, Sonne, to, ANY Gober Gastnge dotne 


BLESSING’S PUMP GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under circumstances which make the 
r employment of the steam trap undesirable, as where 
the pressure in heating systems is greatly reduced be- 
low boiler pressure, or where sufficient head room is 
lacking. Is used in connection with a steam pump, 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water to bereturned. No stuffing boxes 
are used in its construction, and friction is reduced 
to a minimum, Can be adapted to suit a wide range 
of conditions. 


Send for circular of Blessing’s Albany Steam 
Trap, Blessing’s Water Circulator and 
Purifier, and Blessing’s Renewable-Seat 
Stop and Check Valves. 


oS ALBANY STEAM TRAP CO., Albany, W. ¥. 
The Lane & Bodie y Co. 


MANUFACTURERS OF 


; Kutomatic Cut Off Engines, 


3 rom heavy patterns and of unexcelled 
workmanship. 


Street Borers, Freep WatTER HEATERS, 
SHAFTING, 'PuLLEYs & GEARING. 


THE LANE & BODLEY Co. 
East side John, cor.Water, 
Cincinnati, O. 


FOUNDRY AND MACHINE DEPARTMENT, 


HARRISBURG CAR MFG. Co. 
HARRISBURG, PA, 


Bighest Award orBR Sera 


and 
DIPLOMA 


AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA, 


We are operating the finest and most 
successful Electric Light Stations in the 
world. A change of speed not exceeding 
one per cent. guaranteed, running light and 
loaded. Send for catalogue. 


THOS, H, DALLETT & C0, 
13th & Buttonwood Sts.,"o4 


Manufacturers of 


PATENT 


Portable Drilling Machines, 


VERTICAL DRILLS, 
Radial Drills, Multiple Drills, 
HAND DRILLS. 

SEND for ILLUSTRATED CATALOGUH. 


PAYENT UNIVERSAL SCREW-CUTTING CENTER. 




























CORLISS. 











‘ 








DORTER HAI HAMILTO 
ENCINE. 


FOR HEAVY WORK AND LARCE POWERS. 
EXTRA HEAVY DESICN. 
Send for Catalogue. 


WILLIAM TOD & CO., 


YOUNCSTOWN. OHIO. 








MACHINE TOOLS. 


NEW AND SECOND-HAND, ON HAND. 






















i Send for Circular. 


4 - 
MANUFACTURERS OF 


\MPROVED 


STEAM ENGINES 

FULL VvaRIENY 

Sizes Varying From 
80 to 2000 Horse Power. 
Horizontal or Vertical 
Direct Acting or Beam 
Condensing, Non-Condensing 

or Compound. 





ith Pressure. 


Condensingsr C©mpoung 
TUBULAR BOILERS. 
GEO-A-BARNARD 


“AGENT - 












PISHKILL Lf Roll 
OACHINE CO, 
















12 in.x6 fi. Engine Lathe, new. DEPTH ANGLE AND TWIST DRILL GAUGE 
13 in. x6 ft 4 mes, ss 
14 in.x6 ft. as Blaisdell, « | Je WYKE & CO., vuL, 
16 in,x6-8-10 & 12 ft. ** Bridgeport, new. | Fine Machinists’ Tools -E. Boston, Mass.-Send for Circvlar 
16 in. =f praisde 1, as 
18 in - aisdell, a 
19 in. a a 14 ft. ‘ond, nearly new. 
20 in.xlu P panne and Morse, fair. H E R ® i Cc K & co Ww E L L. 
20 in. x10 & 12 ft. poe mes, new. 
24 in-xl0- 14.6 20 i «s Ames, : ay Manufacturers 
23 in, x8-12 2 ft.‘ ridgepor + 
24 in.x16 ft. - New Haven, good order. D ri il ] P resses, 
26 in. x16 ft. - aor Haven, i good as new. 
30 in, x14 ft. = and L, pattern, new. 7 
42 in-xlg ft, “ guer, = POWER AND FOOT 
0 in, x24 1-2 “3 ew Haven, . 
54 in. x30 ft. _ Niles, good as new. Pp R , > ‘ee ‘ses » => Ss. 
16 in.x42 in. Plane1 Bridgeport, ‘ new. - 
16 in.x3 ft. - ratt 1itney, good order. 
22 in.x4 ft, - Pease, new. Hand Lathes, 
22 in.x4-5 6 ft. ve! cowen. ste e 
22 in. x5 ft. Me endey, new. fp B d S 
24 in. x6 ft. Hendey, of aper Ox ail ecia 
= in. x6 ft. A coe 4 Light, good, 
in. x5 ft. . iglow, ot: M hi 
26 in.x7 ft. . Brettell, new. ac mel hs 
30 in.x7 ft “ New Have fair. 
30 ee fs. nore & Phillips, new. 
20 in, x10 ft. “ endey, as 
36 in,x12 ft. se Niles Tool Works, Al, 37 Artisan St., 
ai in. Shaper, syevelins Heed, new. N H 
in. Hewes 4 nillips, ” 
13 in. Stroke, 9 ft. Bed, Trav, Head Shaper, Sarr, Al. ow aven, 
hy Shaper, Wien” new. Conn 
i olcot * 
16-18-20-23-95-28-34 in, Drills. 30 in. Radial Drill. Send for Catalogue. 
13 Stroke Slotter H. & P. new. 
Miles, Phila., Al. 
Center Bolt Cutter, new. STEAM EN 6 | N 7 
50 in, Boring and Turning Mill. vy 2 


5 in, C utting Off Machine Star. 

Fitchburg Car Axle Lathe. 

Merril! Drops, £00 Ibs. 

Bement 2250 lb. Steam Hammer. 

Milling Machines, Screw Machines, Slate Sensitive Drills. 

Gang Drills, and full line of all kinds of Machine Tools. 
Send for list and specify what is wanted. 


KE. P. BOLLARD, 
72 Warren Street and 62 College Place, New York. | 


Upright and Horizontal, 
Stationa 
Portable and Semi- Portable. 
8 to 16 Horse Power. 
fm Illustrated Pamphlet Free. Address 
JAMES LEFFEL & CO 
5 SPRINGFIELD, OHIO, 
or 110 Liberty St., New Yorx. 


good order. 








| gail, we are enabled to 


; equip Sugar Reflneriesor Plantations. Satisfaction 

















ny 
n>" SLIDEVALVE €N 
STATIONARY BOILERS, 
tn Ne 
Ro, Ne 
°W Ap BRASS CAS™ 

Room 6, Ce : 
COAL AND /RON EXCHANGE, 





JOHN McLAREN, 


HOBOKEN, N. J. 


BUILDER OF 


=, CORLISS ENGINES, 
STEARNS MEG. “COMPANY 


AND BOILERS. 
ERIE, PA. 


Engines from 15 to 400 Horse Power. HILL, Ch ARKE & (C0.,, 


Boilers of Steol and Iron supplied to the trade 
or the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY. 


Works at ERIE, PA. 














Having enlarged our Foundry and otherwise | 
added to our facilities, we are prepared to execute | 
orders for castings weighing from a few pounds to | 


forty tons. Our Boring and Turning Mill is one of | 
the largest in the United States, by which we can | 
bore and turn a wheee!l or cylinder up to 30 feet in | 


diameter, and we can plane 30 feet long by almost 
any width. With our wnsurpassed means for | 
handling heavy work,,.and shipping by boat or | 





OFFER INDUCEMENTS 


to customers. 






We make a specialty of machinery for making 
Sugar, and furnish everything necessary to fully | ves 


ig abet s pee 


guaranteed, and patronage solicited. 


§. 5. HEPWORTH & 60., 


“Glenwood Station,” Yonkers, N. Y. BOSTON, MASS. 
























































BROWN & SHARPE MFG. CO.. 


Providence, R. I., Manufacturers of 


AMERICAN 


MACHINERY AND TOOLS. 


Description of No. 2 Vertical Chucking Machine. 
Patented August 4th, 1845, 

With this Machine, from two to four times as much 
work can be accomplished in a given time as can be done 
upon an Engine Lathe, and in a much superior manner, 
the work being more easily trued and fastened in place 
than upon any machine having a horizontal spindle, and 
the different tools in the turret-head easily brought into 
operation in succession, while from the perpendicular posi- 
tion of the same, the chips fali through the center of spin 
dle of revolving table to the floor, causing no trouble by 
clogging of reamers, «&c. 

it has the Capacity to take a pulley 36 in. diam., 188 
in. face, and hub of 12 in. in length, and to bore a 4-in. hole 
in same, making two or three cuts, and finish by reaming, | 
without removing the tools or work. 

The Revolving Table is driven by a 5-step cone for 3- 
in. belt, and geared 6to 1. — of cone 80 graded as to 
make cutting speed uniform for 6 different diameters of 
holes, 

The Turret has 4 holes13-4in. in diameter, and is se- 
curely clamped in position. An adjustable dog allows the 
locking pinto be withdrawn at any part of its upward 
motion. 

The Turret Slide has a movement of 21 in., and an 
automatic feed which can be easily and quickly changed 
from the finest ever peeded to the coarsest required, it has 
quick return by hand, and is counter-balanced by a weight 
inside of column. 

Price includes countershaft, wrenches, &c., all com- 
slete, delivered f. 0. b, at Providence, R. I. Weight,4,400 
bs. 

Illustrated Catalozue mailed on application. 





























’ CAR WHEEL & AXLE 
| oR. R. AND LOCOMOTIVE 
SHOP EQUIPMENTS. 


eee 


DOUBLE AXLE LATHE. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 









ACHINERY. 





Pt _ 










NEW YORK, 96 Liberty St. 
PHILADELPHIA, 705 Arch St, 
CHICAGO, 96 Lake St. 








NH Ww 


YORK, 





CHICAGO, 


OF ALL TYPES. 
THE YALE & TOWNE 


STAMFORD, CONN. 
PHILADELPHIA, BOSTON. 





MFC. CO. 













WRITE FOR 


SHAPERS, 


Shapers, Engine Lathes and Drills. 


DAVIS & 
CINCINNATI, OHIO. 


LODGE, 


Stroke. 


on 


6”, 8”, 10°. 20”, 26” 





Cco., 


20 inch Upright Drills. 26 inch Back Geared 
‘ cs ae A gs 
380 inch and 38 inch Power Feed Drills. 


PRICES, IT WILL PAY YOU, 














NEWARK, N. 


EBERHARDT’S 


PATENT 






GOULD & EBERHARDT, 


Near Market St. Depot, 


J. 


E.E.GARVIN & CO. 


139 & 141 CENTRE ST., NEW YORK, 


erm ; Manufacturers of 
“— » 
c 


i, MACHINISTS! 


TOOLS 


Small 
> Automatic 
Miller, 


WITH ARM, 
The Machine shown in 
B cut is designed for rapid 
Pand convenient milling 
of small work. 















MACHINIST 





THE PRATT & WHITNEY CO 


> EXartford, Conn. t< 
Manufacture Plain Milling Machines, with hand and power feed, 
of several sizes. Index, double face, vertical face, double spindle 
and shuttle race Milling Machines. 
Machines of several kinds. Milling Machines, Vises and Centers. 
Milling Cutter and Twist Drill Grinding Machines. 


RACK AND GEAR CUTTING MACHINES. 
KNURLING TOOLS. “Sie resrsx or SPUR WHEELS, 


Avavust 27, 1887 


Cam Cutters and Profiling 








THE BILLINGS 


HARTFORD 
MANUFACTURERS OF 


DIES MADE IN 5 
THREADS FROM 


1g ° ier4 
U.S. STANDARD 


INCHES V 
AND 


DROP FORGED 








& SPENCER Co. 


CONN 
SCREW PLATES 


AND 


SIZES CUTTING 
ie OF AN INCH 
THREAD. ALSO 
WHITWORTH THREAD 
Rt eR 
i 


OF BAR STEEL. 





BRASS WORKING MACHINERY. 


p lin, & 16in. Monttors | 
Valve Milling Mach’s 


Double Key 
Lathes, 
Speed Lathes 
Slide Rests, 
Revolving 
Chucks for 
Glebe Valves, 


Two-Jawed 
Chucks, 







Small Tools 
and 


/ : 7 Fixtures, 


Acnee 


-—__—@) 2 


WARNER & SWASEY. Cleveland, 0, 








— 
> 
a 


pplica 


A. 


Cuts, Photo 


furnished ona 


Lowell, Mass., U.S. 


Manufacturer of ENGINE LATHES 
s_ and Prices 


from 16 to 48 in. swing. 


graph 
tion. 


GEO. W. FIFIELD, 





—=_ 
—Second Edition of Hand-Book on 
the Teeth of Gears, much enlarged 


and improved. Now contains three 
Odontographs, a Bevel Gear Chart, the Normal Theory, Etc , 
Ete. Price one dollar, post-paid. Go, B, GRANT, 66 Beverly 
Street, Boston. Agents Wanted. 


KEY SEATING MACHINES 


AND 








20 in. Drills a specialty. 


Our 20 in. Drill is a heavy sub- 
stantial tool, made for service, has 
steel shafts and spindle, Gears and 
vacks cut from the solid and have 
all modern improvements, are made 
by special machinery, and sold very 
ow. 

Our Key Seating Machine 
will save enough in 60 days’ use to pay 
first cost; no shop can afford to do 
without one. We have now ready for 
prompt shipment, both Key Seat Ma 
chines and 20 in. Drills. Send for 
<= Photo. and Catalogue. 


W, PF. DAVIS, North Bloomfleld, N.Y. | 





Engine Lathes, Planers, Drills, Etc., 





New York. 







Agents, 


WORCESTER, MASS. 


sor Damid W Pond 
MANNING, MAXWELL & MOORE, 


S 
i) 


to 
Lil Liberty Street, 


sole Selling 


Succe 


nd Machine Tool Co, 


.) 
¥ 


F 


New Designs, Quick Delivery, Great Variety. 








J. M. ALLEN, Presiwenr. 
W. B. FRANKLIN, Vics-Presipent. 


J. B. Prurroxz, Szorerary. 





For Prices and 
Photographs, Write 


THE 





————— 7 ame es 
ference —_ a 


Lathes, 26 in: 


24''x 24 


G. A. GRAY 
= Planers, 20x90 C0. 


SYCAMORE AND WEBSTER STREETS, CINCINNATI, OHIO, 










CTE f 1 CASTI i F c PRATT & LETCHWORTH, 
Buffalo "Steel ” Foundsy, 
® BUFFALO, N. Y. 











Send for Catalogue. 








PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


pee" etc DROP HAMMERS. 


STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 


Branch Office and Factory 209, 205, and 207 CENTRE STREET, NEW YoRx. 





As 


PAWTUCKET.R.I.  — 


| J.M.CARPENTER es 














